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September  15,  1972 


Director,  Public  Buildings  Service 
Region  8 

General  Services  Administration 
Denver  Federal  Center 
Denver,  Colorado  80225 

1.  Attached  is  a  proposed  Scope  of  ArchitectrEngineer  Services  for 
the  Design  of  the  new  Denver  Mint.  The  Treasury  Department  desires 
that  this  material,  with  any  amendments  that  are  appropriate  to  comply 
with  General  Services  Administration  procedures,  be  used  in  requesting 
a  proposal  from  the  selected  architect-engineer  firm,  and  in  contract¬ 
ing  with  this  firm  for  design  services.  Because  of  our  proprietary 
interest  in  all  details  of  the  new  mint  project,  and  the  unique 
industrial  processes  inherent  to  a  mint,  we  in  the  Bureau  of  the  Mint 
would  like  to  review  the  request  for  a  proposal  before  dispatch  to 
the  A/E,  and  we  would  like  to  participate  in  all  discussions  and  nego¬ 
tiations  with  the  A/E  in  arriving  at  a  design  contract. 

2.  Our  intent  in  the  Bureau  of  the  Mint  is  that  the  A/E  does  not  need 
to  propose  amendments  to  the  Planning  Criteria  and  the  Coin  Data  Tables 
enclosed  with  the  proposed  Scope  of  Architect-Engineer  Services.  It  is 
assumed  that  the  A/E  would  review,  and  perhaps  propose  amendments  to, 
the  Scope  of  Services  itself  and  the  Design  and  Construction  Schedule 
enclosure  during  the  design  contract  negotiation  period.  As  the  A/E 
proceeds  with  his  work,  it  is  expected  that  he  would  review  and  develop 
amendments  and/or  alternatives  to  the  data  and  information  contained 

in  the  other  enclosures. 

3.  Our  plan  for  the  design  and  construction  of  the  new  mint  is 
generalized  in  Enclosure  1  to  the  proposed  Scope  of  A/E  Services.  As 
this  enclosure  shows,  we  visualize  that  the  A/E  would  concentrate  his 
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initial  efforts  on  the  development  of  the  production  process  system 
and  layout.  After  approval  by  the  Bureau  of  the  Mint  of  this  system 
and  layout,  the  A/E  would  prepare  detailed  procurement  documents  for 
the  process  equipment  items.  These  are  such  items  as  the  Melting 
and  Casting  Equipment,  the  Preheat  Furnace,  the  Ingot  Hot  Roll  Mill, 
the  Scarfing  Mill,  the  Intermediate  and  Finishing  Mills,  and  others. 
The  Bureau  of  the  Mint  would  use  these  documents  in  procuring  the 
production  process  equipment.  The  procurements  would  include  all 
direct  supporting  equipment  (particularly  electrical  and  mechanical), 
spares  and  advisory  services  by  the  manufacturer  during  the  installa¬ 
tion  phase.  These  procurements  would  be  in  two  major  phases,  as 
shown,  due  to  variances  in  procurement  lead  times. 

4.  As  the  Design  and  Construction  Schedule  depicts,  it  is  our  intent 
at  this  time  that  only  one  contract  will  be  awarded  for  construction/ 
installation  on  the  site.  We  believe  that  this  is  a  feasible  and 
proper  approach,  as  this  project  is  not  on  a  critical  or  "crash"  time 
basis.  We  have  the  time,  and  want  to  take  the  time,  to  assure  that  the 
new  Mint  is  designed,  constructed  and  equipped  to  provide  a  quality 
facility.  Quality  and  efficiency  are  more  important  than  completion 
time.  With  only  one  construction  contract,  we  will  avoid  the  inherent 
problems  of  phased  construction  and  multiple  contracts,  wherein  the 
efforts  of  different  contractors  have  to  be  integrated  with  respect 
to  time  and  space.  On  special  cases,  this  approach  may  be  modified. 
For  instance,  we  might  have  a  separate  contract  for  site  preparation 
(demolition,  relocation  of  utilities  and  sewers,  site  grading,  etc.). 

elect  to  have  equipment  manufacturers  install  process 


Also,  we  may 
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equipment,  particularly  in  the  case  of  a  few  of  the  major  critical 
items,  such  as  the  Melting  and  Casting  equipment  and  the  Ingot  Hot 
Roll  Mill.  Decision  on  the  number  of  contracts  should  be  deferred 
until  we  have  progressed  with  the  design.  For  now,  the  Bureau  of  the 
Mint  decision  is  to  proceed  on  the  basis  of  one  major  construction 
contract.  The  major  process  equipment  would  be  provided  as  Government- 
furnished  equipment  for  the  contractor  to  install.  All  normal  build¬ 
ing  equipment  would  be  procured  and  installed  by  the  construction  con¬ 
tractor. 

5.  Based  on  the  concepts  and  procedures  discussed  above,  following 
are  our  ideas  relative  to  the  use  of  a  construction  manager  on  this 
project : 

a.  In  general,  we  favor  the  use  of  a  construction  manager.  We 
feel,  however,  that  the  preponderance  of  the  construction  manager's 
activities  should  be  with  respect  to  services  during  the  construction/ 
installation  phase  of  the  project.  We  agree  that  some  tasks,  such 

as  review  of  plans  and  specifications,  and  other  activities  which 
would  serve  to  prepare  the  construction  manager  for  his  construction 
phase  work,  are  appropriate  functions  for  the  construction  manager 
during  the  design  phase.  On  the  other  hand,  we  do  not  want  to  pay 
a  construction  manager  for  services  which  we  in  the  Bureau  of  the 
Mint  can  and  should  perform  with  in-house  staff. 

b.  The  construction  manager  must  be  selected  carefully  on  the 
basis  of  proven  performance  on  projects  of  similar  magnitude  and  com¬ 
plexity.  The  selected  construction  manager  must  have  successful 
experience  on  large  manufacturing  facilities,  specifically  metal 
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processing  plants,  with  the  Bureau  of  the  Mint  having  final  approval 
authority  on  the  construction  manager  selection. 

c.  The  following,  keyed  to  the  standard  form  GSA  Construction 
Management  Contract,  are  our  comments  on  the  specific  functions  to 
be  performed  by  the  construction  manager: 

SERVICES  DURING  DESIGN  PHASE 

(1)  paragraph  4a  -  Plans  and  Specifications  Recommendations 

We  are  desirous  that  all  plans  and  specifications  pre¬ 
pared  by  the  A/E  be  reviewed  as  they  are  developed,  including  a 
thorough,  complete  review  prior  to  issuance  of  Invitation  For  Bids. 

We  agree  that  this  is  an  appropriate  construction  manager  function, 
along  with  the  other  items  detailed  in  this  paragraph. 

(2)  paragraph  4b  -  Construction  Quantity  and  Cost  Estimate 

We  believe  that  it  is  more  appropriate  for  the  A/E  to 
develop  a  budget  estimate  at  the  concept  stage  and  comprehensive 
quantity  and  cost  estimates  when  the  working  drawings  are  50  percent 
complete  and  100  percent  complete.  In  general,  we  feel  that  the  A/E  s 
responsibility  for  producing  an  excellent  economical  design  should 
not  be  dilluted,  thus  the  prime  action  with  respect  to  cost  control 
should  be  on  the  part  of  the  A/E.  In  this  regard,  we  want  the  A/E  to 
produce  a  design  which  reflects  the  importance  and  dignity  of  the 
minting  function,  and  which  provides  an  efficient,  economical  facility, 
with  quality  and  excellence  of  design  more  important  than  designing 

to  a  fixed  facility  cost. 

(3 )  Paragraph  4c  -  Long  Delivery  Procurement 

We  would  expect  the  A/E,  rather  than  the  construction 

manager,  to  make  recommendations  on  long  lead  time  procurements,  as 
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it  is  expected  that  nearly  all  of  such  procurements  would  involve 
production  process  items.  Review  of  A/E  recommendations  and  deci¬ 
sions  on  procurement  actions  would  be  accomplished  by  the  Bureau  of 
the  Mint  in  conjunction  with  GSA. 

(4)  paragraph  4d  -  Separate  Construction  Contract  Documents 

The  review  of  plans  and  specifications  with  the  archi¬ 
tect-engineer  regarding  the  division  of  work  and  decisions  on  award¬ 
ing  separate  construction  contracts  to  permit  phasing  of  design 
development  and  project  construction  can  be  performed  readily  by  me 
and  my  staff.  We  would  not  object  to  a  minor  input  from  the  construc¬ 
tion  manager  on  this  function,  but  we  would  not  want  this  aspect  of  the 
construction  manager's  responsibilities  to  have  any  significant  em¬ 
phasis.  As  we  foresee  little  need  for  phased  construction,  this 
matter  is  not  too  relevant. 

(5)  Paragraph  4e  -  Interfacing  Separate  Construction  Contracts 

This  would  be  an  appropriate  task  for  the  construction 
manager,  but  the  work  involved  is  expected  to  be  minor  due  to  the 
absence  of  multiple  contracts. 

(6)  Paragraph  4f  -  Job  Site  Facilities 

The  functions  discussed  in  this  paragraph  are  appropri¬ 
ate  for  accomplishment  by  the  construction  manager. 

(7)  Paragraph  4g  -  Bid  Documents  and  Date 

The  items  discussed  are  appropriate  construction  mana¬ 
ger  tasks,  but  here  again,  the  work  involved  would  be  minimal  be¬ 
cause  of  the  one  major  contract  concept. 
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(8)  Paragraph  4h  -  Prebid  Construction  Network  Analysis 
This  is  considered  to  be  an  appropriate  construction 

manager  task. 

(9)  paragraph  5  -  SERVICES  DURING  CONSTRUCTION 

All  the  functions  listed  in  this  paragraph  are  appropri¬ 
ate  items  for  performance  by  the  construction  manager,  subject  to  the 
following  comments: 

(a)  As  noted  before,  Bureau  of  the  Mint  procure¬ 
ment  contracts  for  production  process  equipment  will  include  provi¬ 
sions  for  advisory  technical  services  to  be  furnished  on  the  site  by 
the  manufacturers  during  the  equipment  installation  period.  In  effect, 
these  manufacturer's  technical  representatives  would  serve  as  part  of 
the  Government  supervisory  and  inspection  staff  for  each  major  pro¬ 
cess  item,  thus  the  construction  manager's  activities,  and  his  fee, 
would  be  reduced  thereby. 

(b)  Factory  inspections  of  process  equipment 
procured  by  the  Bureau  of  the  Mint  will  be  arranged  for  separately 
by  the  Bureau. 

6.  I  trust  that  the  foregoing  meets  with  your  approval  and  is  in 
accordance  with  General  Services  Administration  policies  and  procedures. 
I  will  be  happy  to  discuss  these  matters  with  you  at  your  convenience. 

Frank  W.  Rhea 
Facilities  Project  Manager 
Bureau  of  the  Mint 
Denver,  Colorado 


How  to  solve  practical  problems 
in  basic  acoustics 


CONCEPTS  IN 
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ACOUSTICS  K3 


CONCEPTS  IN 

ARCHITECTURAL  ACOUSTICS 

By  M.  DAVID  EGAN  200  pages  $16.50 

This  volume  is  designed  to  give  you  maximum  help  with 
basic  acoustics  problems — without  involving  you  in  elab¬ 
orate  theories  or  highly  detailed  technical  explanations. 
Ideal  for  busy  architects  and  engineers,  the  book  presents 
most  of  its  information  through  quick-reference  concept 
sketches,  explanatory  figures,  and  handy  charts.  By  fol¬ 
lowing  its  practical,  job-tested  information  you  will  elim¬ 
inate  acoustical  surprises  in  your  buildings. 


About  the  Author  TABLE  OF  CONTENTS 


M.  DAVID  EGAN  heads  his 
own  consulting  firm  in  South 
Carolina  and  is  an  associate 
professor  in  the  College  of 
Architecture  at  Clemson  Uni¬ 
versity.  He  holds  a  B.S.  de¬ 
gree  from  Lafayette  College 
and  an  M.S.  degree  from  the 
Massachusetts  Institute  of 
Technology.  After  graduation 
he  worked  for  the  Shell  Oil 
Company  and  in  1968  joined 
the  consulting  staff  of  Bolt, 
Beranek,  and  Newman,  Inc. 
where  he  worked  on  the  de¬ 
sign  and  engineering  of  a  wide 
range  of  projects  in  architec¬ 
tural  acoustics  and  noise  con¬ 
trol.  Prof.  Egan  is  a  member 
of  the  Acoustical  Society  of 
America  and  other  profes¬ 
sional  organizations. 


I  Basic  Theory 

II  Sound  Absorption 

III  Sound  Isolation 

IV  Speech  Privacy 

V  Mechanical  System  Noise  and  Vibration 

VI  Room  Acoustics 

VII  Sound  Reinforcing  Systems 


Special  Features 

•  Comprehensive  lists  of  absorption,  isolation, 
and  noise  data 

•  A  special  table  to  help  you  locate  spaces 
within  a  building 

•  Step-by-step  computations  that  help  you 
understand  the  behavior  of  sound  in  the 
environment 

•  Concise  guidelines  for  speech  privacy  de¬ 
sign  and  analysis 

•  A  comprehensive  list  of  sound  absorption 
coefficients  for  more  than  50  common  build¬ 
ing  materials  and  furnishings 

•  A  list  of  sound  transmission  loss  data  for 
nearly  40  common  building  constructions 


How  to  buy  and  soil  construction  at 
a  maximum  profit  —  on  every  job 

DIRECTING  CONSTRUCTION 
FOR  PROFIT: 

BUSINESS  ASPECTS  OF  CONTRACTING 

By  Samuel  P.  Oppenheimer  384  pages  $12.75 

Why  take  years  to  discover  the  high  profit  methods  others 
have  developed  in  the  construction  business  when  you  can 
now  learn  them  from  this  one,  fact-filled,  practical  book. 
Whether  you’re  working  for  yourself  or  someone  else,  you 
can  now  count  on  accurately  figuring  out  where  profits 
and  losses  occur  and  how  to  widen  your  firm’s  profit  mar¬ 
gin— every  time  you  contract  for  a  job. 


Samuel  P.  Oppenheimer, 
M.E.,  Stevens  Institute  of 
Technology,  and  P.E.,  New 
York  and  New  Jersey,  has 
had  a  long  and  varied  career 
in  construction.  He  was  a  sur¬ 
veyor  on  the  Holland  Tunnel, 
office  supervisor  on  a  sky¬ 
scraper,  construction  super¬ 
visor  on  a  multi-family  garden 
apartment  complex,  subcon¬ 
tractor  on  structural-steel 
erection  (the  basis  of  his  Mc¬ 
Graw-Hill  book,  “Erecting 
Structural  Steel”).  He  is  an 
authority  on  estimating,  pric¬ 
ing,  buying,  and  selling  con¬ 
tracting,  negotiating,  super¬ 
vising,  expediting,  handling 
insurance  and  safety  pro¬ 
grams,  distributing  payroll, 
and  many  other  important 
functions. 


From  the  first  crucial  estimation  of  what  a  job 
will  involve,  through  all  the  many  office  func¬ 
tions  of  record-keeping  and  planning,  to  the  quo¬ 
tation,  negotiation,  and  finishing  the  job— here’s 
the  kind  of  1-2-3  advice  and  know-how  every 
superintendent  of  construction,  every  man 
starting  for  himself,  every  office  worker,  execu¬ 
tive,  supervisor,  estimator,  subcontractor  inter¬ 
ested  in  seeing  a  job  through  at  a  profit  needs  to 
have  for  immediate  reference  before,  during,  and 
after  all  his  business  dealings.  The  foremost  con- 
DD^°n  throughout  this  concrete  manual  is 
PROFIT  and,  with  bigger  profits  in  mind,  it  an¬ 
swers  all  your  questions  and  gives  you  the  pros 
and  cons  of  every  facet  of  your  functions.  It  is 
without  doubt  your  on-the-job  “bible”  for  max¬ 
imum-profit,  minimum-loss  operation  of  the 
contracting  business. 

Chapters  include: 

Beginning  the  Profitable  Job.  Preparing  for  Produc- 
-on.  Continuing  the  Job.  Job  and  Office.  Motives  of 
nir.  u®ir)ess-  Planning  for  Sales.  Application  of  Plan- 
PrJ?;'  ?ubcoil!racting  Policy  Determination.  Takeoff, 
Th«nr\ina/X‘  Take°ff,  Factual  and  Summary.  Pricing. 
*•  f  Puo^abon  ar|d  Other  Legalities.  Negotiation.  Of- 
e  Procedure.  Grading  Up.  Innovations  in  the  Field. 


For  architects  and  engineers  -  a  comprehensive 
solutions  manual  for  everyday  soil  problems  - 
practical,  explicit,  concise  -  and  inexpensive! 


SOIL  MECHANICS  AND 
ENGINEERING 

By  Ronald  F.  Scott  and  Jack  J.  Schoustra  314  pp.  $9.95 

This  is  a  working  manual  for  solving  soil-related  prob¬ 
lems  in  planning  or  construction.  Briefly  but  precisely  it 
explains  how  to  specify  soil  investigations,  estimate  set¬ 
tlements,  design  restraining  structures,  shore  pavement, 
dewater  excavations,  etc.  It  tells  the  architect  or  engineer 
who  wants  direct  solutions  for  specific  problems  just 
what  he  wants  to  know  and  presents  material  in  a  form 
adaptable  to  computer  calculations.  In  addition,  there  is 
an  enlightening  introductory  section  that  summarizes 
the  theories  behind  the  methods  given. 
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Both  authors  are  well  known 
to  practicing  engineers  for 
their  frequent  contributions 
to  technical  publications  and 
for  their  extensive  consulting 
activities  in  the  U.S.  and 
Canada. 

RONALD  F.  SCOTT,  Pro¬ 
fessor  of  Civil  Engineering, 
California-Institute  of  Tech- 
nology  was  Principal  Investi¬ 
gator  of  the  NASA  Surveyor 
Spacecraft  Lunar  Soil  Me¬ 
chanics  Experiments  and  Soil 
Engineering  Consultant  to 
the  Apollo  program.  He  serves 
as  soil  engineering  consultant 
fo  a  number  of  organizations, 
including  FUGRO,  U.S.,  Inc. 
and  the  Atomic  Energy  Com¬ 
mission. 

JACK  j.  schoustra, 
President  of  FUGRO,  U.S., 
affiliate  of  N.V.  FUGRO, 
Netherlands,  Consulting  En¬ 
gineers  and  Geologists  has 
been  a  Geotechnical  Consul¬ 
tant  in  the  U.S.  and  Canada 
for  15  years. 


Chapters  and  sections  of  primary  importance 
to  practicing  architects  and  engineers  are 
those  on  Soil  Engineering  in  Practice: 


Exploration  of  Soil  Conditions  in  the  Field 

—visual  inspection;  drilling,  sampling,  and  geo¬ 
physical  methods;  testing  soil  in  place. 


Foundations— bearing  capacity;  stress  distri¬ 
bution;  settlement;  conditions  affecting  choice 
and  design. 


Retaining— structures  without  lateral  restiain 
above  foundations;  structures  with  lateral  sup¬ 
port  above  foundations;  anchored  bulknea  s, 
special  retaining  structures;  conduits  and  tu 
nels. 


Soil  Drainage  and  Dewatering  —  restrain 
flow;  drainage  through  gravity  flow;  de\'  _ 
ing  with  forced  flow;  secondary  effects  of 
tering. 


I  Property  Modification  and  Pa'  -j 
iign  —  soil  compaction;  hydraulic  WJs, 
lilization  with  additives;  pavement  - 

:kground  chapters  on  Physics  and  in 

of  Soils  include:  Nature  of  Soils  "  ^ 

l  —  Stresses  Acting  in  Soils  —  Seep  «  ^  __ 
isolidation  —  Shearing  Strength  ol 


How  to  avoid  legal  problems  in  both 
building  design  and  construction 

“Ignorance  of  the  law  is  no  excuse”  -  yet  the 
practicing  architect,  engineer,  or  building  con¬ 
tractor  cannot  possibly  be  conversant  with  the 
entire  civil  law  applicable  to  his  profession.  The 
next  best  thing  is  to  be  aware  of  the  common 
legal  pitfalls  that  have  ensnared  others  —  and 
to  be  able  to  avoid  them. 

Easy-to-understand  Language 

This  book  has  been  written  in  non-legal  language 
specifically  for  those  engaged  in  designing  or 
erecting  buildings.  Co-authored  by  a  lawyer  and 
an  architect,  it  reflects  the  knowledge  and  ex¬ 
perience  associated  with  each  of  these  fields. 

Stresses  Written  Agreements 

The  book  details  the  legal  pitfalls  occurring  in 
the  owner-architect  relationship.  It  stresses  the 
importance  of  written  agreements  stipulating 
all  contingencies,  with  reference  to  compensa¬ 
tion,  cost  limitations,  and  professional  duties.  It 
also  discusses  the  responsibility  of  the  architect 
to  the  public  and  supplies  information  on  li¬ 
cense  requirements. 

Examines  Contractor’s  Liability 

Legal  pitfalls  in  the  owner-contractor  relation¬ 
ship  are  considered  next,  with  attention  to  con¬ 
tracts,  standards  of  performance,  and  liability. 

The  contractor’s  liability  to  the  public  is  also 
discussed.  Other  topics  include  the  relationship 
of  several  contractors  . . .  intraprofessional  re¬ 
lationships  . . .  liens  and  bonds  . . .  special  con¬ 
tract  provisions  . .  .  partnerships  ...  and  con¬ 
sultant  situations. 

Concentrates  on  Essentials 

The  text  of  this  book  is  not  cluttered  with  nu¬ 
merous  legal  citations.  It  is  written  clearly  and 
simply  for  architects  and  others  in  the  building 
professions,  with  case  references  relegated  to 
an  appendix  at  the  back  of  the  book. 


270  pages 

6x9 

$15.00 


LEGAL 

PITFALLS 

in  Architecture,  Engineering, 
and  Building  Construction 
By  NATHAN  WALKER,  LL.B. 

Legal  Counsel  to  the  New  York  Chapter  of  the  AIA 

and  THEODOR  K.  ROHDENBURG,  AIA 

Associate  Professor  of  Architecture,  Columbia  University 


lOtut  


HERE’S  A  SAMPLING  OF  THE  SPECIFIC  PRACTICAL 
GUIDANCE  YOU'LL  FIND  IN  THIS  UNIQUE  VOLUME: 

•  14  pitfalls  to  avoid  in  a  professional  relationship 
with  a  client. 

•  16  important  points  to  keep  in  mind  when  providing 
design  services,  contract  documents,  and  in  supervis¬ 
ing  construction. 

•  5  safeguards  against  being  trapped  through  lack  of 
knowledge  of  your  responsibilities  to  the  public  at 
large. 

•  6  ways  to  insure  precision  when  making  contracts 
with  other  architects,  engineers,  or  contractors. 

•  14  guidelines  for  preventing  disputes  during  the 
performance  of  the  contract 

•  13  ways  to  avoid  legal  pitfalls  connected  with  the 
assembling  of  a  building  and  the  consequent  respon¬ 
sibilities  of  the  owner  and  contractor. 

•  19  ways  how  contractors  can  protect  themselves 
against  liability  and  the  negligence  of  others  during 
construction. 

•  8  things  to  watch  out  for  when  executing  sub¬ 
contracts. 


■■ 


At  last— you’ve  got  a  pro’s  1-2-3 
manual  on  successful  joint  ventures 


JOINT  VENTURES  FOR 
ARCHITECTS  AND  ENGINEERS 

By  David  R.  Dibner,  Al  A  1 92  pages,  $1 6.50 

Always  concrete,  always  practical,  this  new  manual  shows 
you  how  you  can  grow  as  big  or  expand  your  services  as  far 
as  you  wish  simply  by  knowing  how  to  undertake  the  right 
temporary  partnerships  for  specific  projects.  It  spells  out 
the  entire  process  known  as  joint  venturing  and  gives  you 
all  the  do’s  and  dont’s  and  the  pros  and  cons,  covering  every 
aspect— from  conceiving  the  idea,  the  legal  considerations, 
and  actual  work  procedures  and  schedules,  to  achieving 
mutual  understanding  and  a  harmonious  ‘‘marriage”  of 
disciplines  and  firms. 


ABOUT  THE  AUTHOR: 

DAVID  R.  DIBNER  is  a  part¬ 
ner  in  the  Grad  Partnership, 
Architects,  Engineers,  and 
Planners  of  Newark,  N.  J.,  and 
studied  at  Brooklyn  College  in 
New  York  before  receiving  his 
Bachelor  of  Architecture  de¬ 
gree  in  1949  from  the  Univer¬ 
sity  of  Pennsylvania.  Through¬ 
out  his  years  of  practice,  he  has 
conceived,  developed,  and  di¬ 
rected  many  joint  ventures,  in¬ 
cluding  the  $36  million  James 
Forrestal  Building  in  Wash¬ 
ington,  D.C.  He  has  written 
numerous  articles  on  architec¬ 
ture  for  national  magazines 
and  has  contributed,  as  speaker 
and  discussion  leader,  to  man¬ 
agement  seminars.  He  is  also 
an  Adjunct  Professor  at  Seton 
Hall  University. 


Architects  and  engineers  of  all  kinds  will  find  that 
with  this  100%  practical  manual  they  need  never 
again  limit  their  activities  for  lack  of  the  tech¬ 
niques  of  successful  joint  venturing.  Every  chapter 
is  aimed  at  helping  you  to  save  time,  effort,  and 
money,  make  the  right  decisions,  and  carry  on  a 
happy,  efficient,  productive,  and  profitable  joint 
relationship. 


TABLE  OF  CONTENTS : 

Why  Joint  Venture?  •  Selecting  the  Project  • 
Choosing  Your  Partner  •  One  Firm’s  Practice  • 
Defining  the  Relationship  •  Getting  the  Job  •  The 
Joint  Venture  Agreement  •  Organization  of  the 
Project  •  Producing  the  Project  •  Administering 
the  Project  •  Minimizing  the  Negative  •  Ventur¬ 
ing  With  Others  •  Summing  Up  •  Appendices: 
Typical  Organization  Chart  and  Operating  Pro¬ 
cedures  •  Typical  Joint  Venture  Agreement. 
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Now— the  formulas  you  use  every  day 
in  an  easy-to-use,  pocket-sized  guide 


ENGINEERING 

FORMULAS 

By  Kurt  Gieck  384  pages,  300  illus.,  $8.50 

THIS  UNIQUE  GUIDE  provides  important  technical  and 
mathematical  formulas  in  a  compact  and  handy  format.  It 
presents  tables  of  measurements,  areas,  solid  bodies,  trig¬ 
onometry,  analytical  geometry,  special  functions,  differ¬ 
ential  calculus,  statistics  . . .  PLUS  formulas  of  kinematics, 
dynamics,  hydraulics,  heat,  strength,  machine  parts,  elec¬ 
trical  engineering,  optics,  and  chemistry.  The  book  is 
printed  on  one  side  of  a  page  only,  providing  ample  space 
on  facing  pages  for  additional  notes. 
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CONSULTING  ENGINEERS 


A.  M.  Kinney,  Inc. 


U012  VERNON  PLACE 
CINCINNATI,  OHIO 


fort 

<f£P* 


NEW  YORK 


CHICAGO 


513-751  -  3934 


DENVER 


BASEL 


CABLE  -  KINPLAN 


June  19,  1972 


■department  of  the  Treasury 
Room  204 

1331  G  Street,  N.W. 

Washington,  D.  C. 

Dear  Sir: 

In  accordance  with  our  policy  of  providing  up-to-date  information 
for  your  files ,  we  are  submitting  the  latest  information  on  our 
firm's  present  capabilities  and  past  experience  as  requested  in 
the  enclosed  Standard  Form  251. 

We  are  also  including  a  list  of  our  experience  in  the  field  of 
environmental  control. 

We  would  be  most  pleased  to  meet  with  you  to  discuss  our  services 
for  any  future  projects  you  may  consider  or  to  provide  any  supple 
mentary  data  you  may  desire. 


Very  truly  yours , 


A.  M.  KINNEY,  INC 


President 


sw 

Enclosures 


A.  M.  KINNEY,  INC. 


PROCESSES  RESEARCH,  INC. 
KINTECH  SERVICES,  INC. 


TYPICAL  PROJECTS 

SEWAGE  AND  INDUSTRIAL  WASTE  TREATMENT 
AIR  POLLUTION  CONTROL,  AND  SOLID  WASTE  RECYCLING 


CLIENT 


U.  S.  Department  of  the 
Interior,  Federal  Water 
Pollution  Control 
Administration 


Air  Pollution  Control 
Office  -  Environmental 
Protection  Agency 


TYPE  OF  PROJECT  AND  LOCATION 


Experimental  industrial  and  sanitary 
waste  treatment  pilot  plant  with  acti¬ 
vated  sludge  and  trickling  filter 
features 

Cincinnati,  Ohio 

The  following  task  orders  are  completed 
or  in  progress : 

Evaluate  processes  and  prepare  capital 
operating  cost  estimate  for  Mitsubishi 
SO2  process 

Review  of  process  design  and  preparation 
of  cost  estimate  for  molten  salt  process 
for  SO2  removal  from  stack  gas 

Review  of  process  design  and  cost  esti¬ 
mate  for  plant  for  solvent  processing  of 
coal  to  produce  ash-free  coal 

Evaluation  of  British  version  of  alkalized 
alumina  process  for  (1)  effect  on  Claus 
operation  (2)  applicability  of  fluidized 
bed  for  absorber 

Assessment  of  fluid  bed  reactor  and 
Claus  sulfur  recovery  for  application  to 
alkalized  alumina  process 

Preparation  of  preliminary  construction 
cost  estimate  for  S02  removal  plant  using 
alkalized  alumina 

Estimate  of  budgetary  cost  for  sulfuric 
acid  plant  utilizing  enriched  air  for 
fluidized  bed  roaster  for  pyrites 


ESTIMATED  COST 

$  100,000 


CLIENT 


TYPE  OF  PROJECT  AND  LOCATION 


ESTIMATED  COST 


Air  Pollution  Control 
Office  -  Environmental 
Protection  Agency 


Determination  of  costs  to  produce  various 
reducing  gases  for  alkalized  alumina 
process 

Technical  and  economical  evaluation  of 
fluid  bed  combustion  application  to 
industrial  steam  and  power  plant 
boilers 

Order  of  magnitude  cost  estimate  for 
dolomite-S02  removal  test  unit,  Detroit 
Edison  unit 

Review  and  evaluate  line  scrubbing  SOj 
removal  plant  design  -  TVA  Shawnee  plant 

Preparation  of  report  for  air  pollution 
problems  relative  to  secondary  aluminum 
industry  emissions 

Feasibility  investigation  to  determine 
effect  of  deep  cleaned  coal  on  utility 
economics 

Survey  of  industry  to  identify  sources  of 
significant  air  pollution  and  computeri¬ 
zation  of  procedure  for  data  handling 

Evaluation  of  24-hour  performance  guarantee 
for  the  Cat-ox  installation  at  Illinois 
Power  Company's  Wood  River  plant 

Review  of  solvent  refined  coal  process 
economics 

Preparation  of  report  covering  N0X,  S0X, 
and  particulate  emission  for  submission 
to  OECD  by  EPA,  and  subsequent  updating 

Development  of  petroleum  refinery  background 
information  for  the  establishment  of  federal 
standards  of  performance  for  stationary 
sources 

Develop  rendering  plant  background  informa¬ 
tion  for  the  establishment  of  federal 
standards  of  performance  for  stationary 
sources 


CLIENT 


TYPE  OF  PROJECT  AND  LOCATION 


ESTIMATED  COST 


Air  Pollution  Control 
Office  -  Environmental 
Protection  Agency 

Develop  information  for  air  pollution 
control  standards  for  the  petrochemical 
industry  (ethylene  and  its  derivatives) 

Information  collection  and  compilation 
for  input  to  comprehensive  S0X  control 
process  file  and  coal  gasification  and 
liquefaction  process  files 

Assessment  of  increased  electrical  energy 
requirements  resulting  from  implementa¬ 
tion  of  air  pollution  laws 

Neutralization  of  abatement  derived  sul¬ 
furic  acid 

Evaluation  of  sulfur  dioxide  from  natural 
gas  fields 

Evaluation  of  fuel  treatment  and  fuel  con¬ 
version  processes 

Study  of  N0X  control  technology  for  nitra¬ 
tion  processes 

Study  of  control  technology  for  chlorina¬ 
tion  processes 

Study  of  air  pollution  from  Claus  plants, 
report  findings,  and  propose  plan  for 
industry  contacts 

Investigation  of  feasibility  and  develop 
design  basis  for  prototype  plant  for 
limestone  neutralization  of  sulfuric  acid 
from  air  pollution  control  facilities 

Justification  of  research  and  development 
program  for  particulate  control  in  air 
pollution 

Evaluation  of  combustion  sources  for  N0X 
emissions 


Develop  information  for  air  pollution 
control  standards  for  the  petrochemical 
industry  (carbon  black,  derivatives  of 
benzene  and  xylene) 


ESTIMATED  COST 


CLIENT 


TYPE  OF  PROJECT  AND  LOCATION 


City  of  Alexandria 


American  Hoechst  Corp. 


Amoco  Chemicals  Corp. 


Black-Clawson  Company 


Burgess  &  Niple,  Limited 


The  Philip  Carey  Manu¬ 
facturing  Company 


Ciba-Geigy  Corporation 


Columbus  Coated  Fabrics 
Division,  Borden  Company 


Davison  Chemical  Division, 
W.  R.  Grace  6  Co. 

A.  B.  Dick  Company 


DuBois  Chemicals  Division, 
W.  R.  Grace  6  Co. 

FMC  Corporation 
(Inorganic  Chemicals 
Division ) 


600,000  gpd  sewerage  system,  and  pumping  $  1,000,000 

stations 

Alexandria,  Kentucky 

Design  of  carbon  adsorption  solvent  recovery 
system 

Bridgewater  Township,  New  Jersey 

Waste  treatment  facilities  for  industrial  900,000 

waste  with  high  dissolved  BOD  content.  Pro¬ 
ject  involved  aeration  lagoons,  clarification 
basins,  and  sludge  drying  beds 
Decatur,  Alabama 

Development  of  process  for  disposal  of  refuse 
Middletown,  Ohio 

Area  consultant  on  preparation  of  a  water 
resources  development  plan  -  four  southwest 
counties  in  Ohio.  Included  waste  treatment 
facilities  projected  to  the  year  2020 

Modification  of  industrial  waste  system  for  350,000 

paper  and  asphalt  roofing  plant 
Perth  Amboy,  New  Jersey 

Major  herbicide  dust  control  system  concept 
St.  Gabriel,  Louisiana 

Design  of  mechanical  collector  system  for 
boiler  application  to  reduce  ash  in  stack 
gas 

Columbus ,  Ohio 

Fine  silica  dust  control  system 
Cincinnati,  Ohio 

Carbon  adsorption  unit  for  mixed  organic 
solvents  for  coated  products  plant 
Niles,  Illinois 

Chemical  plant  dust  collection  system 
Cincinnati ,  Ohio 

Sedimentary  waste  retention  basin  75,000 

Charleston,  West  Virginia 


client 

FMC  Corporation 

City  ot  Fairborn ,  Ohio 

Parma re  Chamioal  Company 

Formica  Corp , ,  Subaidiary 
Amarioan  Cyanamid  Company 

City  of  Franklin 

Oeneral  Flaotrio  Company 
Canaral  Motors  Corporation 
Harris  Intartypa  Corporation 

Hoover  hall  k  hearing  Co. 

fCi  America,  Ino. 

Illinois  Tool  Worka,  ino. 

Intamat ional  Buaineee 
Machines  Corporation 

Laadvilla  Corporation 


TYPE  Of  PKPJF.CT  ANU  LOCATION 

Collaction,  neutralizat ion ,  and  activated 
sludge  traatment  for  wastes  from  organic 
chamioal  plant 
Nitro,  Weat  Virginia 

2,000,000  gpd  sanitary  sewage  treatment 
plant 

Fairborn,  Ohio 

Ammonia-nitric  acid  fertilizer  plant,  de¬ 
ionizer  concentrate  evaporation  and  recycle 
system 

Ahoakie,  North  Carolina 

Study  for  waste  heat  boiler  burning 

process  waste 

Cincinnati,  Ohio 

Solid  waste  disposal  system  using  Hydra- 
pulpar  and  fluid  bad  reactor 
Franklin,  Ohio 

Plating  wastes  treatment  facility 
Cincinnati,  Ohio 

Consultation  on  scrap  metal  recovery  process 
Warren,  Michigan 

Analysis  and  report  on  waste  disposal 
problems 

10  corporation  plants 

Preliminary  studies  for  design  of  sorap  steel 
recovery  plant 
Saline,  Michigan 

Pneumatic  handling  &  dust  collection  system 
for  TNT 

Chattanooga,  Tennessee 

Plan  ties  dust  collection  and  control  system 
Chicago,  Illinois 

Carbon  adsorption  for  recovery  of  organic 
solvents  .from  fume  exhaust  system 
Lexington,  Kentucky 

Design  ol  nonpolluting  nonlerrous  ore  pro¬ 
cessing  system 
Leadville ,  Colorado 


ESTIMATED  COST 

$  200,000 

800,000 


1,000,000 

50,000 


6,000,000 


CLIENT 

Eli  Lilly  and  Company 


Mars,  Inc. 

Mead  Corporation 

Mead  Johnson  and  Company 
Div. ,  Bristol-Myers  Company 

Mobay  Chemical  Company 

Monsanto  Company 

National  Power  Rodding  Corp. 

Nepera  Chemical  Co. ,  Inc. 
Div. ,  Warner-Lambert 
Pharmaceutical  Company 


TYPE  OF  PROJECT  AND  LOCATION 

Waste  neutralization  for  power  plant  de- 
alkalizer  and  deionizer  regeneration 
effluent 

Greenfield,  Indiana 

Design  of  a  treatment  system  for 
industrial  waste  from  a  chemical  manu¬ 
facturing  and  fermentation  facility. 
Project  involved  two  incinerator  sys¬ 
tems  for  organic  and  inorganic  waste, 
dehydration  and  incineration  for  high 
BOD  watery  waste,  a  multichambered  trash 
and  rubbish  incinerator ,  special  evapora¬ 
tion  and  stripping  columns  in  solvent 
recovery  areas,  and  a  sanitary  waste 
treatment  plant 
Clinton,  Indiana 

Expansion  of  biological  treatment  system 
for  fermentation  wastes 
Lafayette ,  Indiana 

Sugar  dust  control  system 
Hackettstown ,  New  Jersey 

Study  and  design  of  pulp  and  paper  waste 
treatment  and  recycle  system 
Chillicothe ,  Ohio 

Biological  waste  treatment  facility 
Evansville ,  Indiana 

100  ton  per  day  hydrochloric  acid  adsorp¬ 
tion  and  scrubbing  system 
New  Martinsville,  West  Virginia 

Processing  system  and  incinerator  for 
toxic  vapors,  liquids  and  solids 
Anniston ,  Alabama 

Thermal  oxidation  process  installation 
for  wide  range  of  solvents 
Franklin,  Ohio 

Plant -wide  pyridine  vent  gas  collection 
and  incineration  system 
Harriman ,  New  York 


ESTIMATED  COST 


$  10,000,000 


CLIENT 


TYPE  OF  PROJECT  AND  LOCATION 


ESTIMATED  COST 


City  of  Norwood,  Ohio 
Novamont  Corporation 


Ohio  State  Department 
of  Natural  Resources 

Olin  Mathieson  Chemical 
Corporation 

Owens  Corning  Fiberglas  Co. 

Parke,  Davis  and  Company 
Pennwalt  Chemicals  Corp . 

The  Procter  6  Gamble 
Company 


150  ton  per  day  incinerator  $  700,000 

Norwood,  Ohio 

Activated  sludge  sewage  treatment  plant 
Neal,  West  Virginia 

Process  waste  treatment  for  oil  recovery 
and  settleable  solids  from  plastics  manu¬ 
facturing  plant 
Neal,  West  Virginia 

Complete  sanitary  treatment  plant  60,000 

Cowan  Lake  State  Park ,  Ohio 

Solvent  recovery  and  fractionation  system  200,000 

Brandenburg,  Kentucky 

High  temperature  furnace  fume  control 
process  study 
Toledo,  Ohio 

Hydrogen  cyanide  scrubbing  system 
Holland,'  Michigan 

Design  of  low  temperature  compression  and 
condensation  system  for  removal  of  chlorine 
tail  gas  from  vent  stream 
Calvert  City,  Kentucky 

Black  liquor  recovery  unit,  including  8,000,000 

high  pressure  steam  generation  and  electrical 
generation 
Foley,  Florida 

Waste  recovery  unit  for  burning  paper  mill  4,000,000 

sulphite  waste  in  conjunction  with  bark, 
coal,  gas,  and  oil 
Green  Gay ,  Wisconsin 

Dust  control  system  for  detergent  plant 
Alexandria,  Louisiana 

Dust  control  system  for  detergent  plant 
Lima,  Ohio 

Dust  control  system  for  detergent  plant 
Augusta,  Georgia 

System  for  reduction  of  particulate  matter 
and  visual  plume  emission  from  synthetic 
detergent  plant 
St.  Bernard,  Ohio 


CLIENT 


ESTIMATED  COST 


The  Procter  &  Gamble 
Company  (continued) 

Purdue  University 

Queen  City  Barrel  Company 

Republic  Steel  Corporation 

Rock  Island  Refining  Company 

City  of  St .  Marys ,  Ohio 
Sherwin-Williams  Company 

The  Standard  Oil  Company 
(Ohio) 

Stauffer  Chemical  Company 


TYPE  OF  PROJECT  AND  LOCATION 


Precipitator  system  for  reduction  of  par¬ 
ticulate  matter  in  emission  from  boiler 
plant 

Ivorydale ,  Cincinnati ,  Ohio 

Addition  of  dust  collection  system  for  No. 

6  oil  burning  boiler  with  facilities  for 
future  electrostatic  precipitator 
Baltimore,  Maryland 

Design  of  mechanical  collector  and  $  125,000 

electrostatic  precipitator  system  for 
ash  elimination  in  boiler  stack  gas 
Lafayette ,  Indiana 

Study  for  reclamation  of  organic  waste 
from  air  in  barrel  cleaning  operation 
Cincinnati,  Ohio 

Nitric  and  hydrofluoric  acid  pickle 
liquor  recovery  and  disposal  system 
Massillon,  Ohio 

Alkylation  feed  preparation  sulfur  500,000 

removal  plant 
Indianapolis ,  Indiana 

2,000,000  gpd  sewage  treatment  plant  500,000 

St .  Marys ,  Ohio 

Preliminary  design  for  collection  and  175,000 

treatment  of  industrial  waste  from 
chemical  manufacturing  plant 
Ashtabula,  Ohio 

Hydrogen  cyanide  tail  gas  compression  500,000 

and  liquefaction  facility 
Lima,  Ohio 

Process  study  for  multiproduct  organic 
chemical  plant  including  phenols  and  cresols 
Trenton ,  New  Jersey 

Two  solvent  recovery  systems  from  mis¬ 
cible  and  immiscible  solvents 
Kingsport ,  Tennessee 


Tennessee  Eastman  Company 


CLIENT 


ESTIMATED  COST 


Thompson  Hayward  Chemical 
Company 

Tri  State  Improvement 
Company 

Union  Carbide  Corporation 


U.  S.  Army  Corps  of 
Engineers ,  Omaha  District 
Joliet,  Illinois 


U.  S.  Army  Corps  of 
Engineers ,  Baltimore 
District 

Radford,  Virginia 


U.  S.  Atomic  Energy 
Commission 


Universal  Wire  Company 


TYPE  OF  PROJECT  AND  LOCATION 


Study  and  design  for  treatment  of 
pesticide  and  herbicide  wastes 
Kansas  City,  Missouri 

Industrial  and  sanitary  waste  treatment 
study  for  3,000-acre  industrial  complex 
Middletown ,  Ohio 

Chemical  waste  sludge,  and  fly  ash 
collection  system  and  a  retention  basin 
Institute ,  West  Virginia 

Waste  treatment  facility  for  sulfuric 
acid  regeneration  unit,  direct  strong 
nitric  acid  unit ,  and  an  ammonia  oxi¬ 
dation  unit 

Carbon  adsorption  system  for  removal 
of  nitrobodies 

Technical  evaluation  of  air  and  water 
pollution  control  program  for  ammunition 
plant  including: 

Air  pollution  abatement  for  acid  tanks 

Nitrocellulose  fines  separation 

TNT  plant  waste  water  treatment 

TNT  plant  air  pollution  abatement 

Waste  acid  water  pollution  abatement 

Bindery  trimmings  disposal  system 
Oak  Ridge ,  Tennessee 

Uranium  metal,  salts,  and  acid  processing 
and  disposal  system 
Fernald,  Ohio 

Sanitary  sewer  collection  system  includ¬ 
ing  lift  station  and  force  main 
Portsmouth ,  Ohio 

Chemical  waste  treatment  plant 
Clinton,  Connecticut 


$  7,500,000 


2,000,000 


2,500,000 


500,000 


418,000 

7,000,000 

2,000,000 

2,000,000 

9,000,000 

25,000 

150,000 

4,000,000 

175,000 


CLIENT 


Wadsworth  Electric  Company 


Wean  United  Corporation, 
Conservall  Co.  Div. 


TYPE  OF  PROJECT  AND  LOCATION 


Waste  treatment  system  for  treatment  of 
waste  from  a  painting  and  a  plating 
system 

Kenton  County,  Kentucky 

Steel  mill  pickle  liquor  acid  recovery 
process  installation 
Warren,  Ohio 


ESTIMATED  COST 
$  25,000 


ARCHITECT-ENGINEER  EXPERIENCE  DATA 


Engineerdfirmeof  J"  M  lan^v^  w*  agg7?fe  P®”onnel,  experience,  and  capabilities  of  the  Architect- 


i. 


2. 


A.  M.  Kinney  Associates,  William  J.  Rabon,  2900  Vernon  Place, 
ship  which  engages  primarily  in  architectural  work.  Partners 
partnership  are  also  stockholders,  directors,  and  officers  of 


Cincinnati,  Ohio  45219,  is  a  partner- 
holding  a  majority  interest  in  the 
A.  M.  Kinney,  Inc. 


A.  M.  Kinney  Associates,  Inc.,  4747  Dempster  Street,  Skokie,  Illinois 
lzed  in  Illinois,  that  renders  architectural  and  engineering  services 
this  firm  is  held  by  A.  M.  Kinney,  Inc.,  and  Processes  Research,  Inc. 


60076,  is  a  corporation  organ- 
The  controlling  interest  in 


3. 


Processes  Research,  Inc.,  2900  Vernon  Place,  Cincinnati, 
Processes  Research,  Inc.  is  held  by  the  same  persons  who 
Inc. 


Ohio  45219.  The  controlling  interest  in 
own  the  controlling  interest  in  A.  H.  Kinney, 


The  ma^or  part  of  the  work  performed  by  Processes  Research,  Inc.,  consists  of  the  development  of  chemi¬ 
cal  process  design,  machine  design,  automation,  instrumentation  and  materials  handling  systems  and 
industrial  production  equipment,  methods,  arrangements,  and  systems,  and  the  planning!  layout  ’and 
functional  development  of  building  projects.  Processes  Research,  Inc.  also  engages  .  however  i^he 
planning  and  development  of  industrial  processes.  88  ’  ’  in  the 


4.  Techlab,  Inc.,  11635  Deerfield  Road,  Cincinnati,  Ohio  45242. 
is  held  by  A.  M.  Kinney,  Inc.,  and  Processes  Research,  Inc. 


The  controlling  interest  in  this  firm 


The  services  rendered  by  Techlab,  Inc.  includes  preparation  and  supervision  of  subsurface  explora¬ 
tion  programs,  the  conduct  of  related  and  analytical  tests,  and  classification  of  soils.  Its 
laboratory  is  equipped  and  staffed  to  provide  the  basic  data  necessary  to  foundation  design  for 

all  types  of  structures ,  the  control  of  compacted  fills ,  and  the  limitation  and  equalization  of 
settlement  in  heavy  structures.  4  n  or 


5. 


Kintech  Services , 
Kintech  Services , 
Research,  Inc. 


Inc. ,2900  Vernon  Place,  Cincinnati,  Ohio  45219.  The  controlling  interest  in 
Inc.  is  held  by  the  same  persons  who  own  the  controlling  interest  in  Processes 


Kintech  Services,  Inc.  engages  in  the  performance  of  consulting  services  parallelling  those  of 
Processes  Research,  Inc. 


Attention  is  respectfully  invited  to  the  following  supplementary  information: 
1.  Length  of  time  established  in  business: 


43  years 
27  years 

13  years 
27  years 

14  years 
4  years 

2 .  Total  employees  at  present : 


A.  M.  Kinney,  Inc.  225 
A.  M.  Kinney  Associates,  William  J.  Rabon  21 
A.  M.  Kinney  Associates,  Inc.  27 
Processes  Research,  Inc.  61 

Total  334 


A.  M.  Kinney,  Inc. 

A.  M.  Kinney  Associates,  William  J.  Rabon 
A.  M.  Kinney  Associates,  Inc. 

Processes  Research,  Inc. 

Techlab,  Inc. 

Kintech  Services,  Inc. 


(Established  1929) 
(Established  1945) 
(Established  1959) 
(Established  1945) 
(Established  1958) 
(Established  1968) 


3. 


All  of  the  above  organizations  are  engaged  in  closely  allied  fields  of  work.  The  skill  and  experience 
of  their  staffs  are  such  that  their  forces  may  be  readily  combined  and  coordinated  on  any  project. 


4. 


The  total  aggregate  floor  space  occupied  by  A.  M.  Kinney,  Inc.  and  its  affiliates  is  as  follows: 


Cincinnati,  Ohio 
New  York  Office 
Chicago  Office 
Denver  Office 


119,500  square  feet 
1,473  square  feet 
6,300  square  feet 
3,704  square  feet 


r 


Total 


130,977  square  feet 


5.  It  has  been  the  established  policy  of  A.  M0  Kinney,  Inc.,  and  each  of  its  affiliates,  to  employ, 
insofar  as  practicable,  only  thoroughly  qualified  and  experienced  professional  engineers  and  archi¬ 
tects,  and  to  use  a  minimum  of  ordinary  draftsmen.  The  effectiveness  of  this  policy  in  producing 
work  of  a  higher  quality,  in  less  time,  with  fewer  mistakes,  and  at  a  lower  overall  end  cost  than 
with  the  more  conventional  organizational  set-up,  which  uses  a  larger  proportion  of  draftsmen,  has 
been  proved.  At  the  same  time,  it  enables  each  firm  to  expand  its  forces  very  rapidly  and  to  under¬ 
take  and  efficiently  perform  large  volumes  of  work  without  undue  stress  in  management  and  design 
staffs. 

6.  Our  firm  is  in  a  position  to  undertake  additional  work  of  a  considerable  magnitude,  and  has  always 
proven  capable  of  completing  Government  contract  work  within  the  prescribed  time  limits.  We  refer 
you  to  the  U.  S.  Army,  Corps  of  Engineers,  Louisville,  Huntington,  and  Pittsburgh  Districts,  for 
confirmation  of  this  statement. 


7. 


A.  M,  Kinney,  Inc.,  and  its  affiliates  currently  employ  262  technically  trained  personnel,  of  which 
21  are  registered  architects  and  104  are  registered  engineers. 


DATE  (Month, day tmnd  year) 

May  5,  1972 


CAWM  A4  Sf 

Ftp,  phoc 

I  .  FIRM  NAME 


I  RV?<4V  ADlii^T  R  / 

.  RtG.  (41  CFR)  I-  I 


ttftl 

iTRATION 
6-  803 


U.  S.  GOVERNMENT 

See  explanatory  notea 

ARCHITECT-ENGINEER  QUESTIONNAIRE 

on  page  9. 

A.  M.  KINNEY,  INC. 

4.  fOHMIM  F  IM4  NAMI.(sl  .  IF  ANY.  AHO  YEArUJ  ESTABLISHED 


ESTABLISHED 


A.  YEAH 

1929 


STATE 

Ohio 


1.  TYPE  Of 

ORGA*|- 
TION 


OTHER 


INDIVIDUAL  [  X  |  COUP  OB  AT  I  ON  (  |< 

[  |  PARTNERSHIP  |  |  JOINT  VENTURE  ** 


8.  PRESENT 
BRANCH 
OFFICE^) 


A.  ADDRESS 

A.  M*  Kinney  Associates,  William  J.  Rabon 
270  Park  Avenue  (See  Item  22, 

New  York,  New  York  10017  Page  9) 


5.  HOME  OFFICE  BUSINESS  ADDRESS  AND  TELEPHONE  NO. 

2900  Vernon  Place  Area  Code  513 

Cincinnati,  Ohio  45219  751-3934 

a.  7tL&H6*r*o: 


Area  Code  212 
867-6444 


C.  NAME  Of  PERSON  IN  CHARGE 

Jerome  S.  Friedman 


vmrr 


f.  PRINCIPALS 
OF 

FIRM 


See  Item  7,  Addenda  Page  1 


8.  ASSOCIATE 
MEMBERS 
Of  Ftm 


FSEs - - 

See  Item  8,  Addenda  Page  3 


KEY  PERSONNEL  OF  FIRM  (Namea) 

C.  ELECTRICAL  ENGINEERS  (Indicate  Specialty) 


A.  ARCHITECTS 

See  Item  9,  Addenda  Page  4 


0.  STRUCTURAL  ENGINEERS 


H.  PLAAMERS  ( Indicate  Specialty  ma  Site.  City.  Town, 

Community .  etc.) 


••Landscape  architects 


E.  SANITARY  ENGINEERS  C Indicate  Specialty) 


l.  OTHER  KEY  PER  SOAR*  EL  ( Iodicmt •  SPecislty)’ 


c.  ilviL  "Engineers- 


F.  MECHANICAL  ENGINEERS  (Indicmtm  Specialty) 


10, 


NUMBER  OF  PERSONNEL  IN  YOUR  PRESENT  ORGANIZATION 


L0CATE0  AT 


a.  principals  *  bey  personnel* 


arch. 

(1) 


ENG. 

(2) 


OTHER 

(3) 


b.  OTHER  PERSONNEL 


ARCH. 

(4) 


ENGINEERS 


(SlMECH.  |C)EL£C.  ImciVIL  IQ  OTHER 

28 


DRAFTS¬ 

MEN 

(t) 

29 


SPEC. 
■R  ITERS 
(IQ) 


ESTIMA¬ 

TORS 

(ID 


INSPEC¬ 

TORS 

(12) 


SURVEY¬ 

ORS 

(13) 


BALANCE 

(14) 

61 


TOTALS 

(IS) 


A.  HOME  OFFICE 


11 


71 

~r 


6 


21 


17 


24 


285 

2 


B. 

SS 


New  York 


1 

3 


Denver 


1 

T" 


2 

2 


20 

27 


Chi cage 


T5- 


4 

~UT 


4 

~3T 


2 

TT 


1 

10" 


2 

11 


3 

68 


f 


TOTALS 


t r 


7T 


"W 


*•  NUMBER  OF  PERSONNEL  IN  YOUR  ORGANIZATION  DURING  LAST  5  YEARS 


A.  MAXIMUM  I 

454 


B.  YEAR 

1970 


C.  NORMAL  STRENGTH 

450 

2M-J01 


"(Total  of  items  7  and  9) 


1 


12. 

.  .  OUTSIDE  ASSOCIATES  AND  CONSULTANTS  USUALLY  EMPLOYED  BY  YOUR  FIRM  1 

' Furnish  a  separate  completed  questionnaire  for  each  firm  or  individual  listed  below  but  see  note  c  page  9) 

A.  CATEGORY 

b.  NAME  OF  FIRM  OR  INDIVIDUAL  AND'  ADDRESS 

A.  CATEGORY 

A  • 

ARCHITECTS 

NONE 

F. 

MECHANICAL 

ENGINEERS 

NONE 

LANDSCAPE 

ARCHITECTS 

NONE 

G. 

ELECTRICAL 

ENGINEERS 

NONE 

t  • 

CIVIL 

ENGINEERS 

NONE 

H. 

PLANNERS 

NONE  \ 

D  . 

STRUCTURAL 

ENGINEERS 

c 

NONE 

I. 

ESTIMATORS 

NONE 

SANITARY 

ENGINEERS 

1 3 .  i wn  iriTF 

NONE 

J. 

OTHER 

CONSULTANT 

AFFILIATIONS 

Ayers  6  Graf ,  Civil  Engineers  £  Surveyors 

527  Linton  Street,  Cincinnati,  Ohio; 

Ho  C.  Nutting  Company,  Testing  Engineers 

4120  Airnort  Road.  Cincinnati.  Ohio 

by  the  printed  general  categoriee  are 

3 

___  ACOUSTICS  •  SOUND  SUPPRESSION 
--  AIRFIELD  FACILITIES 
i  AIR  COND.  -  REFRI6.  •  VENT. 

1  BRIDGES 

<1  CHANNEL  IMPROVEMENTS 

_ CHEMICAL  FACILITIES 

1  COMMUNICATIONS 
-  1  COMMERCIAL  BUILDINGS 
JL  EARTH  FILL  DAM  WORK 
i  ELECTRONIC  FACILITIES 
3  HARBOR  FACILITIES 
1  HIGHWAYS 


2 

_  HOSPITALS 

Q 

°  HOUSING 

1 

-± -  INDUSTRIAL  BUILDINGS 

1  IRRIGATION  OR  DRAINAGE 

i  LABORATORIES 

1  MANUALS 

1  MASTER  PLANNING  •  SITE  DEVELOP. 

JL-  MILITARY  STANDARD  DESIGN 

MISSILES  •  FACILITIES  •  FUELS 
NUCLEAR  FACILITIES 
PETROLEUM  FACILITIES 
POWER  *  HEATING  PLANTS 


_1_ 

JL_ 

1 


1 

_  PUBLIC  BUILDINGS 

t  SURVEYS  AND  REPORTS 
i  UTILITIES 

WATER  •  SEWAGE 

1  Recreation  Facilities 
1  Flood  Control  Studies 
1  Water  Treatment  S  Supply 
1  Community  Planning 


1 Solid  Waste  Recycling 
1 Air  Pollution  Control 
1 _  Water  Pollution  Control 


14.  INDICATE  THE  SCOPE  OF  SERVICES  PROVIDED  BY  YOUR  FIRM  WITHOUT  USE  OF  OUTSIDE  ASSOCIATES  OR  CONSULTANTS  ON  TYPES  OF  PROJECTS  INDICATED  IN  ITEM  i  f  „ 

tural .  Mechanical .  Electrical.  Structural .  etc.)  13  (i‘e*  hitec- 

All  of  the  services  listed  in  Item  13  above  are  provided  by  our  firm  without  the  use  of  outside  associates. 


STANDARD  FORM  251 
JUNE  1»61 


2 


I15'  PERSONAL  HISTORY  STATEMENT  OF  PRINCIPALS  AND  ASSOCIATES  WITHIN  YOUR  FIRM 

(Furnish  complete  data  but  keep  to  essentials ) 

|A.  NAME  (Last-  first-middle  initial) 

1  Kinney,  Aldon  M. ,  Jr. 

D.  NAME  (Last-  first- middle  initial^- 

Morris,  John  R. 

■  DATE  OF  BIRTH  (Mont  h-day- year j 

1  May  19,  1921 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

18 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

5 

OTHER  THAN 
PRINCIPAL 

DATE  OF  BIRTH  (Month-day-year) 

July  24,  1909 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 
IN  THIS  FIRM 

27 

AS  PRINCIPAL 
IN  OTHER  FIRM5 

10 

OTHER  THAN 
>  PRINCIPAL 

■EDUCATION  (College,  degree ,  year ,  special izat ion) 

University  of  Cincinnati 

I  Master  of  Laws 

EDUCATION  ( College ,  degree ,  ye 

Ohio  State  Universi 
B.S.C.E. 

ar,  special 

ty 

f i zat ion) 

j MEMBER^H 1 P^  in  PROFESSIONAL  ORGANIZATIONS 

Aifigrican  Bar  Association 

I  Cincinnati  Bar  Association 

MEMBERSHIP  IN  PROFESSIONAL  ORGAN  1 ZAT IONS  AuitSI'lOelll  Society  of  Civil 

Engineers,  American  Concrete  Institute. 

Civil:  W.Va. .Ohio'45 :Fla. ,Cal. ’53:  Pa., Iowa' 55:  S.D. , 

Ill. ,Tenn. ,Ind. ,Mo. ,N? ,Kv» .Mich. . '60;  Ga. '61:Ariz. #63:Va.  , 

[registration  (Type,  year.  State) 

I  Ohio 

registration  (Type,  year,  state)  Ala.  ’64;Kan.  ,Wisc.  ,Conn.  '65  ;Ark. , 

nJ ,La.  66  ;S.C. ,Mass» '67 

I  B.  NAME  (Last-  first-middle  initial) 

I  Ahlbrand,  R.  L, 

E.  NAME  (Last- f irst-middle  initial) 

Kirwin,  Lawrence  P. 

■  DATE  OF  BIRTH  (Month-day-year) 

March  29,  1924 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 
22 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

2 

OTHER  THAN 
PRINCIPAL 

DATE  OF  BIRTH  (Month- day- ye ar ) 

January  19 ,  1910 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

26 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

6 

OTHER  THAN 
PRINCIPAL 

lEDUCATION  ( College ,  degree ,  year ,  specialization) 

University  of  Cincinnati 

1  B.S.E.E. 

EDUCATION  0 College ,  degree f  year,  spec ial i zat ion) 

West  Virginia  University 

B  •  S  •  £  •  E  e 

■MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

American  Institute  of  Electrical  Engineers,  SAME, 
Cincinnati  Engineering  Society 

MFMRFRSH4P  IN  PROFESSIONAL  ORGANIZATIONS 

American  Institute  of  Electrical  Engineers, 

Associate  Member 

Maryland  1969 

REGISTRATION  (Type,  year.  State) 

Ohio  1947 

|c.  iyAME  (Last- f irst-middle  initial) 

Mathewson,  Marvin  Ec 

F.  NAME  (Last- first- middle  initial) 

Thomsen,  Carl  L, 

1  DATE  OF  BIRTH  (Month-day-year) 

I  June  15,  1906 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

38 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

3 

OTHER  THAN 

PRINCIPAL 

DATE  OF  BIRTH  (Mont h- day- ye ar) 

February  2,  1921 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

24 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

OTHER  THAN 
PRINCIPAL 

1  EDUCATION  ( College ,  degree ,  year ,  specialization) 

1  University  of  Cincinnati 

B.S.M.E. 

EDUCATION  (College,  degree,  year,  specialization) 

University  of  Cincinnati 

B.S.C.E. 

1  membership  jn  professional  organizations 

ASHRAE,  Ohio  Society  of  Professional  Engineers, 

ASTM,  Engineering  Society  of  Cincinnati 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

American  Society  of  Civil  Engineers 

1  REGISTRATION  (Type,  year.  State) 

|  Mech.  :  Ohio  1935,  New  Jersey  1935,  New  York  1964 

REGISTRATION  (Type,  year.  State) 

Civil:  Ohio  1953,  Colorado  1969 

STANDARD  FORM  251  -  3  - 

JUNE  1961 


15.  CONTINUED  PERSONAL  HISTORY  STATEMENT  OF  PRINCIPALS  AND  ASSOCIATES  WITHIN  YOUR  FIRM 

(Fvrniah  complete  data  but  keep  to  eaaent iala) 

Blotter,  R,  D. 

J.  NAME  (Laat-  f irat-middle 

Roomann,  Hugo 

DATE  OF  BIRTH  (Month- day- year) 

February  10,  1929 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

13 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

OTHER  THAN 

PRINCIPAL 

7 

DATE  OF  BIRTH  (Month-day-year) 

March  25,  1923 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 
IN  THIS  FIRM 

6 

AS  PRINCIPAL 
IN  OTHER  FIRMi 

5 

OTHER  THAN 
PRINCIPAL 

Utah  State  University  -  B. 
Rensselaer  Polytechnic  Ins 
Civil  Engineering,  Soils  M 

i sat  ion) 

S.CcE* 

titute  -  M : C  c  E  c 

echanics*  £  Foundation  Engrg< 

EDUCATION  (College,  degree,  yt 

Institute  of  Technc 
Princeton  Uni vers it 
Princeton  Uni vers it 

t ar,  apecia. 

•logy,  W 
:y ,  M,F. 
:y  Gradu 

li rat  Jon) 

est  Germai 
A . ,  Archil 
ate  Schoo] 

>y 

lecture 

L,  Architecture 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

American  Society  of  Civil  Engineers 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

American  Institute  of  Architects 

REGISTRATION  (Type,  year ,  State) 

Ind,  '61,  lllo  '62,  Ohio  '59,  Ky.  '70,  Mich,  '72 

registration  (Type.  rear.  state)  NJ  '  59  ;N  1  ''641  JTTCARB '65  ‘Ufti'O'Tdrirt  , - 

3a?6§!ad^l^9Col^70  s^y  66  iMaSS  »Tenn » Va  vw-  s  I* '  b7  ;RI , 

H.  NAME  (Laat- f ir at -middle  initial) 

Friedman,  Jerome  S, 

K.  NAME  (Laat-  f irat-middle  initial) 

Lund*  James  H. 

DATE  OF  BIRTH  (Month-day-year) 

November  6 ,  1918 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

5 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

22 

OTHER  THAN 

PRINCIPAL 

OATE  OF  BIRTH  (Month-day- year) 

August  1*  1931 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 
IN  THIS  FIRM 

3 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

OTHER  THAN 
PRINCIPAL 

EDUCATION  (College,  degree,  year,  apecial 

Cooper  Union  Institute  of 
B .  S . Ch « E 

laation) 

Technology 

EDUCATION  (College,  degree,  year,  apecial 

University  of  Pennsylvania 
B.  Architecture 

ikation) 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

None 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

American  Institute  of  Architects  ' 

REGISTRATION  (Type,  year.  State) 

None 

REGISTRATION  (Type,  year.  State) 

Ohio  1969 

I.  NAME  (Laat- f irat-middle  initial) 

Rabon,  William  J* 

L.  NAME  (Leet-f irat-middle  initial) 

Miller,  Donald  R, 

DATE  OF  BIRTH  ( Mont  h-  day-  ye  or  ) 

February  7,  1931 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

4 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

10 

OTHER  THAN 

PRINCIPAL 

DATE  OF  BIRTH  (Month-day-  year) 

April  18,  1927 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

16 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

9 

OTHER  THAN 
PRINCIPAL 

EDUCATION  (College,  degree,  year g  apecial i amt  ion) 

Clemson  College  -  Architecture  -  BeS«* 

North  Carolina  State  -  Architecture  -  Be  A* 

Massachusetts  Institute  of  Technology  -  Arch,  -  Masters 
University  of  Rome-Post  Grade  Study , City  Planning  £  Archo 

EDUCATION  (College,  degree,  year,  apecial iaat ion) 

University  of  Cincinnati 

B  •  S  c  Ch .  E  o 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

American  Institute  of  Architecture :  Corporate  Member 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

American  Institute  of  Chemical  Engineers 

Engineering  Society  of  Cincinnati 

REGISTRATION  (Type,  yemr .  Sfafe) 

North  Carolina  '60,  California  '63,  Ohio,  Maryland,  '69 

REGISTRATION  (Type,  year.  State} 

Ohio  1956 

STANDARD ? FORM  251 


.  4  . 


15.  CONTINUED 


^  i n if i 

Jester,  Marvin  R. 

I  DATE  of  B1RTW  (Mont h-dmy- yctr ) 


PERSONAL  HISTORY  STATEMENT  OF  PRINCIPALS  AND  ASSOCIATES  WITHIN  YOUR  FIRM 
PERbONAL  Mis.v  ( jEnffii mh  complete  data  but  keep  to  aaaentiala) 

NWE'TLaet^TTrat^aTddle  initial ) 

Knight,  Ho  FM  Jr. 


August  23,  1925 


AS  PRINCIPAL 

YEARS 

IN  THIS  FIRM 

OF 

9 

EXPERIENCE 

AS  PRINCIPAL 
IN  OTHER  FIRMS 


OTHER  THAN 
PRINCIPAL 


I  DATE  OF  BIRTH  (Month- day  year) 

September  5,  1924 


YEARS 
OF 

EXPERIENCE 


AS  PRINCIPAL 
IN  THIS  FIRM 


University  of  Cincinnati 

BoSoChoEo 


(education  ( College,  degree,  year,  apecialiaat Jonj 

Princeton  University 

BoSoM. E. 


AS  PRINCIPAL 
IN  OTHER  FIRMS 


14 


OTHER  THAN 
PRINCIPAL 


(MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

American  Institute  of  Chemical  Engineers 

("regTstratTon  (7ypa^~year~,  staFeJ 

Ohio  1942 

,  NAME  (Laat- firat-middle  initial) 

Burt,  James  Do 

(date  OF  BIRTH  (Month- day  year) 

January  17 ,  1911 

I  EDUCATION  (Collett,  degree,  yeHf,  «pee 


(membership  IN  PROFESSIONAL  ORGANIZATIONS 


YEARS 
OF 

EXPER I ENCE 


AS  PRINCIPAL 
IN  THIS  FIRM 


AS  PRINCIPAL 
IN  OTHER  FIRMS 


OTHER  THAN 
PRINCIPAL 


Denison  University 

A.B.  -  Engineering  6  Economics 

j  MEMBERSH  IP  IN  PROFESSIONAL  ORGANIZATIONS 

None 


YEARS 
OF 

experience 


AS  PRINCIPAL 
IN  THIS  FIRM 

16 


(registration  (Type,  year.  State J 

None 

in  it 

Woistmann ,  Edwin  N 

(date  OF  BIRTH  (Month- day- year ) 

Jure  8,  1918 

|  EDUCATION  TCoTTege",  dT»  r... 

University  of  Cincinnati 
B.S.Ch.E. 

cWBERSHIP  IN  PROFESSIONAL  0R6ANI ZATI0N5 

American  Institute  of. Chemical  Engineers 
American  Chemical^  Societ; 

\ registration  tTypa.  vr 

Ohio  1947 

STANDARD  ^  FORM  251 


AS  PRINCIPAL 
IN  OTHER  FIRMS 

14 


None 


(registration  (Type,  Var ,  State) 

Massachusetts  1960 

J,  NAME  (Laat- firat-middle  initial ) 


Schnebel,  Vernon  H„ 

|oaTE  OF  BIRTH  (Month-day- year) 

May  6,  1912 


YEARS 
OF 

EXPERIENCE 


AS  PRINCIPAL 
IN  THIS  FIRM 


(education  (College,  degree,  year,  •pedal 

University  of  Pittsburgh 
BcS.ChcEc 


AS  PRINCIPAL 
IN  OTHER  FIRMS 

26 


OTHER  THAN 
PRINCIPAL 


(membership  in  professional  organizations 

American  Institute  of  Chemical  Engineers 


|RW<5T'^^' 


rpa ,  yaar ,  Slat*) 


OTHER  THAN 
PRINCIPAL 


l  .  NM4E  (Laat- fTTat^middie  initia 

Yuan,  John  He  K* 

(date  OF  BIRTH  (Month- day  year) 


YEARS 
OF 

EXPERIENCE 


AS  PRINCIPAL 

IN  THIS  FIRM 

8 


AS  PRINCIPAL 

OTHER  THAN 

IN  OTHER  FIRMS 

PRINCIPAL 

8 

June  10,  1926 

(education  ( College ,  degree ,  yaar ,  apecial iaat ion) 

St.  Johns  University,  Shanghai,  China  B.S.C.E, 
University  of  Illinois,  M.S.  and  Ph.D.,  Civil  Engrg. 

(membership  IN  PROFESSIONAL  ORGANIZATIONS 

ASCE,  ACI ,  PCI,  AISC 

'“SfY 'Si.  rrh-Tni.  ,Ind.  .Mich.  ,HY,0hio  6  v«.  '65 
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15.  CONTINUED  PERSONAL  HISTORY  STATEMENT  OF  PRINCIPALS  AND  ASSOCIATES  WITHIN  YOUR  FIRM 

Friedman,  Hans  A. 

if  •  NAME  thaat- firet-middle  initial) 

Wier,  Robert  C. 

DATE  OF  BIRTH  (Month- day- year) 

June  10,  1921 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

11 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

11 

OTHER  THAN 

PRINCIPAL 

DATE  OF  BIRTH  ( tionth-day-year ) 

September  11,  1928 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 
IN  THIS  FIRM 

12 

AS  PRINCIPAL 
IN  OTHER  FIRMS 

OTHER  THAN 
PRINCIPAL 

education  [college,  degree,  year,  apodal 

Illinois  Institute  of  Tech 
B . S .  -  Architecture 

nation) 

nology 

EDUCATION  ( College ,  degree ,  ye 

Purdue  University  - 
Vincennes  Universit 

far,  apeeial 

B.S.M.] 
y  -  Ass< 

isat ion) 

E. 

Dciate  -  S 

icience 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

American  Institute  of  Architects 

membership  in  professional  organizations  aSME ,  ASHRAE ,  National 

Society  of  Professional  Engineers,  National  Registration 
Council  of  Engineering  Examiners 

REGISTRATION  (Type,  year,  State) 

*  Ohio  1958;  Kentucky,  Indiana,  1971 

I.  name  (Leet-  firet-middle  ini 

Omarzu,  Joseph  H. 

tial) 

^  .  NAME  (Last-  f irat-uiddle  initial) 

McGuire,  Roy  W. 

DATE  OF  BIRTH  (Month- day  year) 

January  16,  1927 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

10 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

1 

OTHER  THAN 

PRINCIPAL 

DATE  OF  BIRTH  (Month-day- year ) 

March  30,  1923 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 
IN  THIS  FIRM 

7 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

8 

OTHER  THAN 
PRINCIPAL 

EDUCATION  (College,  degree ,  year,  epeciaJ 

University  of  Illinois 

B=S.  -  Architecture 

M.S,  -  Architecture 

i sat  ion) 

EDUCATION  (College,  degree ,  year,  apeeial 

Western  Michigan  University 
Electrical  Engineering 

isat ion) 

r 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

American  Institute  of  Architects 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

None 

REGISTRATION  (Type,  year ,  State) 

Illinois  1956 

REGISTRATION  (Type,  year.  State) 

Michigan  1960;  Ohio  1965 

LJ  •  NAME  (Laat-firat-middle  initial ) 

Marsh,  Walter  R. 

%  NAME  (Laet- firet-middle  TnitiaT) 

Haynes,  M.R. 

DATE  OF  BIRTH  (Mont  h- day-  year  ) 

August  20,  1927 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

4 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

3 

OTHER  THAN 

PRINCIPAL 

DATE  OF  BIRTH  (Month- day- year ) 

October  2,  1932 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

3 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

9 

OTHER  THAN 
PRINCIPAL 

EDUCATION  ( College ,  degree ,  year,  apeciaj 

Marquette  University  -  B*S 
University  of  Chicago  -  M.l 

i sat  ion) 

.  M.  E. 

B.A. 

EDUCATION  (College ,  degree,  year,  apeeial isat ion) 

Oregon  State  University 

B . S  «EwE. 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

Illinois  Society  of  Professional  Engineers 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

IEEE 

RESI STRATI  ON  (Type  /ear.  Stain) 

Illinois  1965 

REGISTRATION  (Type.  year.  StateT" 

Oregon  1958;  Colorado  1960 

STANDAR^FOeM  251 
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15,  CONTINUED  personal  history  statement  of  principals  and  associates  within  your  firm 

(Furnish  complete  data  but  keep  to  essentials) 

Stone,  G.  D. 

NAME  (Last- first-middle  initial) 

Boylan,  J.  W. 

DATE  OF  BIRTH  (Honth-day-year) 

October  26,  1923 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

3 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

6 

OTHER  THAN 

PRINCIPAL 

DATE  OF  BIRTH  (Ho nth-day-year) 

February  22,  1928 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 
IN  THIS  FIRM 

1 

AS  PRINCIPAL 
IN  OTHER  FIRMS 

15 

OTHER  THAN 
PRINCIPAL 

4 

tuucATiON  (College,  degree,  year,  special 

University  of  New  Mexico 
B.S.M.E. 

l sat  ion) 

EDUCATION  (College,  degree,  year,  special 

Newark  College  of  Engineer. 
M.S.M.E. 

isat ion) 

ing 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

ASHRAE 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

American  Society  of  Mechanical  Engineers 

Registration  (Type,  year,  state ) 

New  Mexico  1967;  Colorado  1970 

REGISTRATION  (TypeTyeerTTiete)  ~  —  — 

Pennsylvania  1962 

It,  NAME  (Last  -  f  irat-middl  e  ini 

Harley,  Robert  S. 

tial) 

NAME  (Laat-  first-middle  initial) 

Neff.  N.  T. 

DATE  OF  BIRTH  (Honth-day- year) 

February  25 ,  1915 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

7 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

OTHER  THAN 

PRINCIPAL 

DATE  OF  BIRTH  (Month-day- year ) 

January  5,  1925 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 
IN  THIS  FIRM 

8 

AS  PRINCIPAL 

IN  OTHER  FIRMS 

OTHER  THAN 
PRINCIPAL 

EDUCATION  (College ,  degree,  year,  apecial 

University  of  Colorado  -  B 
University  of  Denver  -  Sch< 

PI  a] 

isation) 

.S.A.E 

ool  of  Architecture  6 
rming 

EDUCATION  (College,  degree,  year,  special 

University  of  Pittsburgh 
B.S.G.E  -  Mechanical  Engii 

l  Mat  ion) 

leering 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

ASCE,  ASPE ,  MSPE,  OSPE,  ASTME,  CSPE,  CSE, 

NCEE  Certificate 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

Pennsylvania  Society  of  Professional  Engineers 

REGISTRATION  (Type,  year.  State ) 

Missouri  1965;  Ohio  1966;  Colorado  1971 

REGISTRATION  (Type,  year.  State) 

•lech.:  Pa,'55;  Wisc,,Ind.  '61;  Wash.  '66;  Cal.  , Ala.  '67 

NAME  (Laat- first-middle  TnTt7aTY~ 

Spaite ,  P.  W. 

NAME  (Last- f irst- middle  i nit ial) 

Gentzler,  Gary  L. 

DATE  OF  BIRTH  (Month-day-  year ) 

August  20 ,  1926 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIPAL 

IN  THIS  FIRM 

2 

AS  PRINCIPAL 

IN  OTHER  F- 1  RMS 

12 

OTHER  THAN 
PRINCIPAL 

7 

DATE  OF  BIRTH  (Month- day-  year ) 

November  28,  1936 

YEARS 

OF 

EXPERIENCE 

AS  PRINCIFAL 
IN  THIS  FIRM 

8  mo. 

AS  PRINCIPAL 
IN  OTHER  FIRMS 

OTHER  THAN 
PRINCIPAL 

EDUCATION  (College,  degree,  yoar ,  special 

Ohio  State  University  -  B.C 
Salmon  P.  Chase  School  of  I 
Chemical  Engineering  and  Ch 

:h.E. 

jaw  -  J.D. 
temistry  Law 

EDUCATION  (College,  degree,  year,  apecial iwat ion) 

Penn  State  University 

B.S.E.S. 

Ph.D.  -  Mechanical  Engineering 

membership  in  professional  organizations  American  institute  of  Chemi¬ 

cal  Engineers,  Air  Pollution  Control  Association, 
American  Chemical  Society,  Ohio  Bar  Association 

MEMBERSHIP  IN  PROFESSIONAL  ORGANIZATIONS 

ASAE,  aSHRAE,  ASME,  IFT 

REGISTRATION  (type.  r„r,  State) 

Ohio  -  Professional  Engineer;  Ohic  •  Attorney 

REGISTRATION  (Type.  year.  State) 

Pennsylvania  1964 

-4 
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16‘  PRESENT  ACT 

IVITIES  ON  WHICH  YOUR  FIRM  IS  DESIGNATED  ARCHITECT  OR  ENGINEER  OF  RECORD 

NAME  AND  TYPE  OF  PROJECT 

LOCATION 

NAME  AND  ADDRESS  OF  OWNER 

ESTIMATED 

CONSTRUCTION 

PERCENT 

COMPLETED 

See  Item  16 ,  Addenda  Page  8 

I 

I 

!  TOTAL  NUMBER  OF  PRESENT  PROJECTS: 

TOTAL  ESTIMATED  CONSTRUCTION  COST: 

STANDARD  FORM  251 

JUNE  19«1 
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18.  COMPLETED  WORK  ON  WHICH  YOUR  FIRM  WAS  DESIGNATED  ARCHITECT  OR  ENGINEER  OF  RECORD 

DURING  THE  LAST  10  YEARS 

NAME  AND  TYPE 

OF 

PROJECT 

LOCAT 1  ON 

YEAR 

YOUR 

WORK 

COM¬ 

PLETED 

NAME  AND  ADDRESS 

OF 

OWNER 

ESTIMATED 

CONSTRUCTION 

COST 

CON¬ 

STRUCTED 

(Yea 

or 

No) 

See  Item  18,  Addenda  Page  10 

TOTAL  NUMBER  OF  COMPLETED  PROJECTS: 

TOTAL  ESTIMATED  CONSTRUCTION  COST: 

STANDARD  FORM  251 
JUNE  1^61 


20. 

EXHIBITS 

OF 

COMPLETED 

•CRK 


Unless  specifically  requested,  submission  of  photographs  is  optional.  Where  submitted,  furnish  one  exterior  and  one  interior  photograph  of  five  examples  of 
completed  architectural  work  that  are  listed  in  items  18  and  19.  (Photographs  of  models,  renderings,  sketches,  etc.,  are  SOT  desired.)  Size  of  photographs 
not  to  exceed  8Wxll”.  On  the  back  of  each  photograph  give  the  following  information :  (1)  Same  of  your  firm;  (2)  Same  and  address  of  client ;  (3)  Type  of 
structure ;  (4)  Location  of  structure ;  (5)  Cost  of  specific  structure.  Photographs  of  electrical  or  mechanical  facilities  and  other  components  of  a  decided 
engineering  character  are  not  necessary . 

E.  HAVE  PRINCIPALS  BEEN  CLEARED i 

Clearances  Inactive 


21  . 

SECURITY 

.  clearance 

( See  Note  d) 


A.  CURRENT  STATUS  Itheck  one) 

□  ACTIVE  no  INACTIVE  □  NONE 


6.  DEGREE  OF  CLEARANCE  |C.  DATE  OF  CLEARANCE 


D.  CLEARED  BY 


fx"T 


22.  IN  THE  EVENT  SPACES  PROVIDEO  ON  THE  FORM  ARE  /40T  SUFFICIENT  FOR  ENTRIES.  OR  IF  YOU  WISH  TO  FURNISH  ADDITIONAL  INFORMATION.  IT  MAY  BE  INSERTED  HERE.  ON  THE  REVERSE 
OF  THIS  PAGE.  OR  ON  SEPARATE  SHEETS.  WITH  APPROPR I  ATE  REFERENCES. 


Item  6  (continued) 


Item  21  (continued) 


Branch  Offices: 

A,  Me  Kinney,  Inc. 

Bannock  6  Girard  Streets 
Englewood,  Colorado  80110 
Telephone :  301-761-3522 

C.  L.  Thomsen 

A.  M.  Kinney  Associates,  Inc. 

4747  Dempster  Street 
Skokie,  Illinois  60076 
Telephone :  312-676-3010 

H.  A.  Friedman 

Many  principals  in  A.  M.  Kinney,  Inc.,  and  Processes  Research,  Ince 
principals  in  other  companies. 


Some 


23. 


PURPOSE  OF  SUBMITTING  THIS  QUESTIONNAIRE  (Check  A  or  B .  not  both) 


0A,  I/We  wish  to  be  considered  for  architectural  or  engineering  services  in  connection  with  the  design,  I  inspection ,  CE]  supervision  (check  applicable  box 
or  boxes)  of  construction  projects  for  Federal  Agencies. 


□ 


B.  This  completed  questionnaire  is  submitted  as  evidence  of  employment  as  outside  associate  or  consultant. 
(See  item  12.) 


name  of  firm  associated  WITH 


As  of  this  date: 


May  5,  1972 


the  foregoing  is  a  true  statement  of  facts. 


NAME  OF  FIR*  OR  INDIVIDUAL  SUBMITTING  QUESTIONNAIRE 

TYPE  NAME  AND  TITLE  OF  PERSON  SIGNING 

SIGNATURE  . 

A.  M«  KINNEY,  INC. 

R.  L.  Ahlbrand,  President 

di/M. 

NOTES: 


(a)  'Form  is  to  be  completed  by  typewriter.  Completed  forms  may  be  reproduced 
In  any  quantity  deemed  necessary  to  meet  distribution  requirements. 

(b)  It  will  be  to  a  firm's  advantage  to  maintain  its  experience  record  on  a  current 
basis.  This  may  be  accomplished  by  periodically  forwarding  current  data. 


(c)  It  is  NOT  necessary  for  individuals  or  firms  who  check  item  23B  to  fur¬ 
nish  separate  questionnaires  for  their  outside  associates  and  consul¬ 
tants. 

(d)  Item  21  is  for  consideration  only  with  respect  to  classified  projects. 


STAHDfS?iF°fi-  Ml 


9  - 


GK>  IHI  0  -  5727U-M 


ADDENDA 


The  following  data 
to  those  contained 

Item  7. 


Executive 


A.  M.  Kinney,  Jr. 
R.  L.  Ahlbrand 

L.  P.  Kirwin 
R.  D.  Blotter 

M .  E .  Mathewson 
J.  R.  Morris 

C.  L.  Thomsen 
R.  C.  Wier 
R.  W.  McGuire 
M.  L.  Ruter 
G.  A.  Smith 


are  furnished  in  connection  with  Standard  Form  251,  and  the  Item  numbers  correspond 
herein. 


ORGANIZATION  DATA 

A.  M.  KINNEY,  INC. 


Officers 


Directors 


Chairman  of  the  Board 
President 

Vice  President  -  Operations 

Vice  President  -  Project  Coordination 

Vice  President  and  Secretary 

Vice  President  and  Treasurer 

Vice  President 

Vice  President 

Vice  President 

Administrative  Vice  President 
Controller 


A.  M.  Kinney,  Jr. 
R.  L.  Ahlbrand 
J.  R.  Morris 
M.  L.  Ruter 

C.  L.  Thomsen 
L.  P.  Kirwin 

D.  R.  Miller 
G.  A.  Smith 
R.  D.  Blotter 
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PROCESSES  RESEARCH,  INC 


A.  M. 

D.  R. 
M.  R. 

E.  N. 
V.  H. 
J.  D. 
H.  F. 
J.  M. 
J.  S. 
M.  L. 
M.  E. 
J.  R. 
G.  A. 

NOTE; 


A.  M. 
J.  R. 


Executive  Officers  Directors 


Kinney,  Jr, 

Chairman  of  the  Board 

A.  M.  Kinney,  Jr. 

Miller 

President 

D.  R.  Miller 

Jester 

Executive  Vice  President 

M.  R0  Jester 

Woistmann 

Senior  Vice  President 

E.  N.  Woistmann 

Schnebel 

Vice  President  -  Chemical  Plant  Design 

Mo  E,  Mathews on 

Burt 

Vice  President  -  Plant  Layout 

Go  Ao  Smith 

Knight,  Jr0 

Vice  President 

R.  To  Howe 

Brooks 

Vice  President 

J.  R.  Morris 

Friedman 

Vice  President 

J.  D.  Burt 

Ruter 

Administrative  Vice  President 

R.  L,  Ahlbrand 

Mathews on 

Secretary 

Morris 

Treasurer 

Smith 

Controller 

The  Directors  in  both  corporations  are  the  controlling  stockholders.  There  are  no  stockholders 
who  are  not  employed  by  the  companies  and  actively  engaged  in  their  operation  as  of  the  above 
date. 


TECHLAB,  INC, 


Executive  Officers 


Directors 


Kinney,  Jr. 
Morris 


Chairman  of  the  Board 
and  President 
Secretary  and  Treasurer 


A,  M.  Kinney,  Jr, 
J.  R.  Morris 
J,  W.  Wiseman 
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A.  M.  KINNEY  ASSOCIATES .  INC. 

Directors 

A.  M.  Kinney,  Jr. 
H.  A.  Friedman 
J .  H.  Omarzu 
J.  R.  Morris 
W.  R.  Marsh 
R.  L.  Ah lb rand 
D.  R.  Miller 

A.  M.  KINNEY  ASSOCIATES,  WILLIAM  J.  RABON 

Partners 

W.  J.  Rabon 
J.  R.  Morris 
H.  A.  Friedman 
J.  H.  Yuan 
R.  L.  Ahlbrand 
H.  Roomann 
J.  H.  Lund 

Item  8.  ASSOCIATE  MEMBERS  OF  FIRMS: 


Executive  Officers 


A.  M.  Kinney,  Jr. 
H.  A.  Friedman 
W.  R.  Marsh 
J.  H.  Omarzu 
G.  A.  Smith 
J.  R.  Morris 


Chairman  of  the  Board 
President 

Executive  Vice  President 
Vice  President 
Secretary 
Treasurer 


R.  P.  Ballard 
M.  L.  Mascia 
L.  A.  Prusiner 
W.  H.  Settle 
E.  B.  Woodruff 
J.  W.  Cunningham 


S.  M.  Gleser 
E.  H.  Zwertschek 
I.  M.  Reznor 
N.  T.  Neff 
A.  H.  Zipperstein 


R.  T.  Howe 
L.  M.  Pockras 

C.  M.  Jones 
J.  W.  Wiseman 

D.  L.  Reeder 
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Item  9.  The  designation  of  "FM"  and  "AFM"  after 
"Firm  Member"  or  "Associate  Firm  Member 


(a)  Architects 

W.  J.  Rabon,  Architectural  FM 

Partner 

H.  Roomann,  Architectural  FM 

Partner 

J.  H.  Lund,  Architectural  FM 

Partner 

L.  A.  Prusiner,  Project  Manager  AFM 

J.  A.  Herrmann,  Project  Manager  AFM 

H.  A.  Friedman,  Director  FM 

J.  H.  Omarzu,  Project  Manager  FM 

W.  A.  Connolly,  Director,  AFM 

Architectural  Specifications 
R.  W.  Masterson,  Director  AFM 

P.  J.  Bradtke,  Project  Manager  AFM 

(b)  Included  with  above 

(c)  Civil  Engineers 

J.  R.  Morris,  Director  FM 

L.  M.  Pockras,  Deputy  Director  AFM 

J.  H.  Yuan,  Chief,  Research  and  AFM 

Development 

D.  C.  Bell,  Assistant  Director,  AFM 

Research  &  Development  -  Structural 
R.  P.  Ballard,  Project  Manager  AFM 

W.  H.  Settle,  Project  Manager  AFM 

J.  C.  Overmann,  Project  Manager  AFM 

F.  L.  Krieger,  Director,  Soils  AFM 

Laboratory 

J.  W.  Cunningham,  Project  Manager  AFM 

L.  W.  Franz,  Director  AFM 


names  appearing  in  this  list  of  key  personnel  denotes 


Project  Architects 


J.  H.  Cruthis 

E.  H.  Zwertschek 

E.  Schranz 

J.  T.  Rudy 

F.  Comber 

G.  L.  Nielsen 

H.  T.  Fink 

G.  W.  Froelich 

G.  A.  Zellers 

Section 

Chiefs 

M.  J.  Wolf son 

R.  Reeder 

G.  Brabender 

Project  Engineers 

D.  L.  Stuckenberg 

F .  Samame 

F.  C.  Eleman 

J.  R.  Martin 

R.  W.  Hyre 

J.  P.  Huller 

T.  P.  Semancik 

C.  Wilhelm 

W.  L.  Long 

G.  P.  Grant 

Section 

Chiefs 

J.  E.  Henry  A.  E,  Wall 

A.  W.  Pfirrmann 


(d)  Included  with  above 


(e)  Sanitary  Engineers 

J.  W.  Wiseman,  AFM 

Director 

D.  G.  Uetrecht  AFM 

(f )  Mechanical  Engineers 

R.  C.  Wier,  Director  FM 

M.  E.  Mathewson,  Technical  Expert  FM 

R.  S.  Harley,  Project  Manager  AFM 

W.  T.  Ferguson,  Chief  of  Design,  AFM 

Heating,  Ventilating,  £  Air 
Conditioning 

C.  E.  Steele,  Chief  of  Design,  AFM 

Plumbing,  Piping,  &  Fire  Protection 

J.  F.  Luhan,  Project  Manager  AFM 

W.  R.  Kelley,  Project  Manager  AFM 

G.  D.  Stone,  Project  Manager  AFM 

W.  R.  Marsh,  Project  Manager  FM 

D.  L.  Reeder,  Director,  Specifications  AFM 

S.  M.  Gleser,  Specifications  AFM 

J.  H.  Sandaker,  Chief  Estimator  AFM 

G.  L.  Gentzler,  Project  Manager  AFM 

Section  Chiefs  (Mechanical) 


J.  C.  McCaskill 
D.  E.  Anderson 

T.  A.  Durham 


D.  A.  Orrell 
R.  E.  Cole 


Project  Engineers  (Mechanical) 


H.  G.  An german 

B.  L.  Williams 
W.  A.  Smith 

W .  S .  Hoppe 

C.  G.  Wohlfarth 
J.  S.  Katz 

B.  F.  Darrenkamp 
R.  C.  Marsh 
H.  R.  Gast 


Heating,  Ventilating,  £  Air 
Conditioning,  £  Fire  Protection 
Heating,  Ventilating,  £  Air 
Conditioning,  6  Fire  Protection 
Heating,  Ventilating,  £  Air 
Conditioning,  £  Plumbing 
Heating,  Ventilating,  £  Air 
Conditioning,  £  Plumbing 
Heating,  Ventilating,  £  Air 
Conditioning,  £  Plumbing 
Heating,  Ventilating,  £  Air 
Conditioning 

Heating,  Ventilating,  £  Air 
Conditioning,  £  Plumbing 
Heating,  Ventilating,  £  Air 
Conditioning 

Heating,  Ventilating,  £  Air 
Conditioning 


Power  and  Nuclear  Department  Engineers 


J.  Y.  Wang,  Technical  Specialist 
P.  C.  Quo,  Deputy  Director 
N.  T.  Neff,  Project  Manager 
J.  W.  Boy lan.  Project  Manager 


(g)  Electrical  Engineers 


R„  W.  McGuire,  Director 
N.  Merle,  Deputy  Director 
M.  R.  Haynes,  Project  Manager 
J.  E.  Newcomer,  Specifications 

Section  Chiefs  (Electrical) 


D.  B.  Platt 
J.  A.  Reid 
R.  J.  Hardcom 
L.  A.  Post 
D.  J.  Fugazzi 

(h)  Planner 


W.  J.  Rabon 


D.  J.  Boyle 

G.  Cooper 
D.  E.  Dale 

H.  J.  Pisciotta 
W.  B.  Enyart 


Site,  City, 
Town,  Community 


AFM 

AFM 

AFM 

AFM 


AFM 

AFM 

AFM 

AFM 


FM 


(i)  Environmental  Control  Division 


Director  AFM 

AFM 


P.  W.  Spaite 
C.  K.  Miller 


Project  Engineers  (Power  6  Nuclear) 


E. 

H. 


R. 


C. 

H. 

S. 

R. 


R. 


N. 

J. 

C. 


R. 


G  • 


H. 

R. 

A. 


B.  Woodruff  Power  Plants 

T.  Kimball,  Jr.  Power  Plants 

Section  Chiefs  (Power  £  Nuclear) 

A.  Braun  N.  W,  Okel 


Project  Engineers  (Electrical) 


Ho  Monnig 
C.  Tecklenburg 
Zackerman 
M .  Langdon 

L.  Dudley 
Lo  Meyers 
W.  Wallace 

M .  Shekro 
M.  East 
W.  Pahl 
W.  Noack 
E.  Babcock 
Buchel 


Utility  £  Distribution 
Systems 

Lighting,  Power,  £ 
Distribution  Systems 
Lighting,  Power,  and 
Automatic  Control 
Lighting,  Power,  £ 
Distribution  Systems 
Lighting,  Power,  £ 
Distribution  Systems 
Control  £  Instru¬ 
mentation  Systems 
Power  £  Distribution 
Systems 

Power  £  Distribution 
Control  Systems 
Instrumentation,  Power 
£  Control  Systems 
Power  Distribution  £ 
Control  Systems 
Power  Distribution  £ 
Control  Systems 
Lighting,  Power,  £ 
Distribution  Systems 
Power  £  Lighting 
Distribution 


( j )  Other  Engineers 


M.  L.  Mascia,  Director,  Field  Supervision 

R.  T.  Howe,  Mechanical  Engineering,  Plant  Planning 

!•  Reznor,  Chemical  Engineering 

A.  H.  Zipperstein,  Chemical  Engineering 

V.  H.  Schnebel,  Chemical  Engineering 

W.  Do  Beers,  Chemical  Engineering 

Go  D.  Maddocks ,  Chemical  Engineering 

D.  J.  Nourie,  Instrumentation 

F„  W.  Schrimper,  Chemical  Engineering 
E0  J.  Goldsberry,  Machine  Design 
To  Co  Fisher,  Instrumentation 
Bo  Ho  Steinhard,  Machine  Design 
P.  G.  Koconis ,  Field  Supervision 
Co  Mo  Jones,  Chemical  Engineering 
Ko  W0  Deem,  Chemical  Engineering 
R.  Eo  McWhirter,  Industrial  Planning 
Co  E.  Pruiss,  Chemical  Engineering 
Co  Oo  Bieser,  Industrial  Planning 
So  P.  Klosky ,  III,  Chemical  Engineering 

B.  Do  Cox,  Chemical  Engineering 

Mo  Ho  Nerzig,  Industrial  Engineering 
R,  I,  Tarver,  Chemical  Engineering 

G.  N.  Thomas,  Chemical  Engineering 

H.  J.  Helm,  Jr, ,  Chemical  Engineering 

E.  J,  Bissaillon,  Chemical  Engineering 
Eo  P.  Lynch,  Chemical  Engineering 

R.  B.  Vice,  Jr.,  Industrial  Planning 
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AFM 

FM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 

AFM 


Item  16.  The  following  listing  of  present  activities  on  which  we  are  designated  Architect  or  Engineer 

of  record  is  limited  to  those  projects  on  which  we  are  currently  engaged  for  the  United  States 
Government.  Our  present  overall  activities  include  a  total  of  40  projects,  involving  an  esti¬ 
mated  construction  cost  of  $201,100,000,  and  the  design  phase  of  these  projects  is  approxi¬ 
mately  76  percent  complete. 


Estimated 


Percent 


Name  and  Type 
of  Project 

Location 

Name  and  Address 
of  Owner 

Construction 

Cost 

Completed 
Design  -  Field 

Continuing  Consulting  Service 
Contract  for  Evaluation  of 
Process  Techniques  for  the 
Removal  of  SO2  and  Other 
Pollutants  From  Waste  Gas 

Streams 

Cincinnati , 
Ohio 

Environmental  Protection 
Agency,  Office  of  Air 
Programs 

Technical  Evaluation  Study  - 
TNT  Red  Water  Condensate  Waste 

Joliet  Army 
Ammunition 
Plant , 
Illinois 

U.  S.  Army  Engineer 
District,  Omaha, 

Nebraska 

Development  of  Air  and  Waste 
Water  Pollution  Control 

Program 

Radford, 

Virginia 

U.  S.  Army  Engineer 
District,  Baltimore, 
Maryland 

American  Museum  of  Atomic 

Energy 

Oak  Ridge, 
Tennessee 

U.  S.  Atomic  Energy 
Commission 

$  2,900,000 

35 

Design  of  Three  Continuous 

TNT  Lines  FY  69  Program 

Joliet  Army 
Ammunition 
Plant , 
Illinois 

U.  S.  Army  Engineer 
District,  Omaha, 

Nebraska 

21,000,000 

98 

75 

Design  of  Three  Continuous 

TNT  Lines  FY  72  Program 

Joliet  Army 
Ammunition 
Plant, 
Illinois 

U.  S.  Army  Engineer 
District,  Omaha, 

Nebraska 

18,500,000 

95 

Name  and  Type 
of  Project 

Design  of  Three  Continuous 
TNT  Lines  FY  71  Program 


Modernization  Plan  for  Three 
Continuous  TNT  Lines  and 
Support  Facilities 
FY  70  Program 


TNT  Bulk  Handling  Facilities  - 
Production  Equipment  and 
Installation 


Pollution  Abatement  Facilities  - 
Acid  Plant  Waste  -  FY  70  Program 


TNT  Bulk  Handling  Facilities  - 
Site  and  Building  Work 


Propulsion  Engineering  Training 
Building  ( NORDI VNAVFACENGCOM ) 
(2) 

Distribution  Facility 


Location 

Name  and  Address 
of  Owner 

Estimated 

Construction 

Cost 

Percent 
Completed 
Design  -  Fiel< 

Volunteer  Army 
Ammunition 
Plant , 

Chattanooga , 
Tennessee 

U.  S.  Army  Engineer 
District,  Mobile, 
Alabama 

$  18,500,000 

98 

Volunteer  Army 
Ammunition 
Plant , 

Chattanooga , 
Tennessee 

U.  S.  Army  Engineer 
District ,  Mobile , 
Alabama 

18,000,000 

98 

35 

Volunteer  Army 
Ammunition 
Plant , 

Chattanooga , 
Tennessee 

ICI  America,  Inc. 

6,000,000 

5 

Joliet  Army 
Ammunition 
Plant , 

Illinois 

U.  S.  Army  Engineer 
District,  Omaha, 
Nebraska 

2,000,000 

80 

Volunteer  Army 
Ammo  Plant 
Chattanooga 

U.  S.  Army  Engineer 
District,  Mobile, 
Alabama 

1,500,000 

5 

Great  Lakes, 
Illinois 

U.  S.  Navy, 
Philadelphia 

9,000,000 

100 

2 

Denver, 

Colorado 

U.  S.  Public  Health 
Service 

1,700,000 

100 

60 

( 

v 
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Item  18.  Completed  Work  on  Which  We  Were  Designated  Architect  or  Engineer  of  Record: 


Name  and  Type 
of  Project 

Location 

Name  and  Address 
of  Owner 

Estimated 

Construction 

Cost 

Year 

Con¬ 

structed 

Modification  to  Bldg.  824 
for  Dynamic  Shock  Tester 
Installation 

Wright- 

Patterson 

AFB,  Ohio 

U.  S.  Air  Force 

$  100,000 

1971 

Yes 

Visual  Approach  Slope 

Indicator  Airfield  Lighting 
System 

Bunker  Hill 
AFB,  Ind.; 
Wurtsmith  AFB, 
Oscoda,  Mich. 

U.  S.  Air  Force 

104,000 

1963 

Yes 

Survey  and  Report  on  Electri¬ 
cal  Distribution  System  in  the 
Base  and  Housing  Areas 

Bunker  Hill 
AFB,  Indiana 

U.  S.  Air  Force 

250,000 

1968 

No 

Headquarters  4950th  Test  Wing 
(Technical)  (AFSC): 

Relocation  of  5  Computer 
Systems  to  Bldg.  676 

Wright- 

Patterson 

AFB,  Ohio 

U.  S.  Air  Force 

271,000 

1971 

Yes 

Relocation  of  CDC  1700  Remote 
Computer 

Feasibility  Study  for  Ceiling 
Radiation  Shielding 

Modifications  to  Electric 
Service 

Grissom  AFB, 
Indiana 

U.  S.  Air  Force 

850,000 

1969 

Yes 

Toxic  Laboratory 

Wright- 

Patterson 

AFB,  Ohio 

U.  S.  Air  Force 

1,400,000 

1967 

Criteria  Study  for  Aerospace 
Medical  Laboratory 

Wright- 

Patterson 

U.  S.  Air  Force 

2,000,000 

No 

AFB,  Ohio 
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Name  and  Type 
of  Project 

Location 

Name  and  Address 
of  Owner 

Estimated 

Construction 

Cost 

Year 

Con¬ 

structed 

Conceptual  Design 

Biological  Research 

Laboratory 

Oak  Ridge , 
Tennessee 

U.  S.  Atomic  Energy 
Commission 

1966 

Automatic  Conveying  System 
for  Waste  Paper  Scrap, 

Building  No.  1916-TI 

Oak  Ridge , 
Tennessee 

U.  So  Atomic  Energy 
Commission 

$  5,000 

1963 

Yes 

Atomic  Blast  Emergency 

Shelter  (Study) 

Oak  Ridge, 
Tennessee 

U.  S.  Atomic  Energy 
Commission 

30,000 

1964 

No 

Outdoor  Exhibit  Area  for 

Oak  Ridge  Institute  of 

Nuclear  Studies 

Oak  Ridge, 
Tennessee 

U.  S.  Atomic  Energy 
Commission 

35,000 

1963 

Yes 

Modifications  to  Building 

No.  1916-TI 

Oak  Ridge , 
Tennessee 

U.  S,  Atomic  Energy 
Commission 

50,000 

1963 

Yes 

Standard  Plans  for  Emergency 
Duty  Personnel  Shelters 

Various 

Areas  Within 
U.S.A. 

U.  S.  Atomic  Energy 
Commission 

100,000 

Each 

1963 

Yes 

Revisions  to  Organic  Modulated 
Power  Reactor 

Piqua, 

Ohio 

U.  S.  Atomic  Energy 
Commission 

150,000 

1966 

Yes 

Additional  Air  Conditioning 
Building  212  (2) 

Argonne 
National 
Laboratories , 
Illinois 

U.  S.  Atomic  Energy 
Commission 

250,000 

1967 

Yes 

Computer,  Water  Treatment, 
Warehouse  Facility,  and 

Waste  Material  Staging  Center 

Miamisburg, 

Ohio 

U.  So  Atomic  Energy 
Commission 

300,000 

1965 

Yes 

Explosives  Component 

Fabrication  Facility 

Miamisburg, 

Ohio 

Uo  So  Atomic  Energy 
Commission 

325,000 

1968 

Yes 
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Name  and  Type 
of  Project 

Location 

Special  Metallurgical 

Facility 

Miamisburg 

Ohio 

Bombproof  Communication 

Center  (Preliminary  Design) 

Oak  Ridge, 
Tennessee 

Virus  Control  Laboratory 

Oak  Ridge, 
Tennessee 

Final  Design  for  Additional 
Facilities,  Mound  Laboratories: 

Miamisburg 

Ohio 

Timer  Fabrication  Facility 
Transducer  Fabrication  Facility 
Surveillance  6  Environmental 
Testing  Facility 
Analytical  Fabrication 
Facility 

South  Additions  and  Altera¬ 
tions  to  "M"  Building 

Co-Carcinogenesis  Research 
Laboratory  -  Conceptual 
Design 

Preliminary  Design  for 
Additional  Facilities, 

Mound  Laboratories: 

Surveillance  Testing  Facility 
Portion  of  New  Weapons  Product 
Capacility,  Consisting  of: 
Analytical  Facility 
Transducer  Fabrication 
Timer  Fabrication  Facility 
Crafts  Shop  Building 
Alterations  to  Existing 
"M"  Building,  Precision 
Machine  Operations 


Oak  Ridge, 
Tennessee 


Miamisburg 

Ohio 


Name  and  Address 
of  Owner 

Estimated 

Construction 

Cost 

Year 

Con¬ 

structed 

U.  S.  Atomic  Energy 
Commission 

$  350,000 

1964 

Yes 

U.  S.  Atomic  Energy 
Commission 

500,000 

1964 

Yes 

U.  S.  Atomic  Energy 
Commission 

1,200,000 

1965 

Yes 

U.  S.  Atomic  Energy 
Commission 

Albuquerque  Operations 

2,850,000 

1969 

1970 

1970 

U.  S.  Atomic  Energy 
Commission 

3,800,000  1965 

Yes 

U.  S •  Atomic  Energy 
Commission 

Albuquerque  Operations 

400,000  1968 

650,000 

1968 

400,000 

1968 

700,000 

1968 

850,000 

1968 

700,000 

1968 
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Name  and  Type 


of  Project 

Location 

Flood  Protection 

Survey  Reports 

Crocks vi lie 
Ohio 

Flood  Protection 

Survey  Reports 

Ironton , 
Ohio 

Flood  Protection 

Study  and  Report 

Delhi , 

New  York 

Defense  Supply  Agency 

FY  70  Warehouse  Lighting 
Projects 

Richmond, 

Virginia 

Defense  Supply  Agency 

FY  70  Warehouse  Lighting 
Projects 

Columbus , 
Ohio 

Additional  Laboratory  Space  - 
Building  No*  450 

Wright- 
Patterson 
AFB ,  Ohio 

Standard  Design  Plans  for 

200  and  400-Man  Armory 

Huntington , 
West  Va. 

15,000  KVA,  69  KV  to  12 o 5  KV 
Substation  and  Associated 
Transmission  &  Distribution 
Lines 

Wright- 
Patterson 
AFB,  Ohio 

Alterations  to  Pumping 

Station 

Parkersburg 
West  Va. 

Field  Investigation  and  Report 
and  Final  Plans ,  Specifica- 

Parkersburg 
West  Va. 

tions,  Surveys,  and  Foundation 
Investigation  for  Utilities 
Relocation  for  High  Level  Dam; 
Preparation  and  Supervision  of 
Television  Contract 


Name  and  Address 
of  Owner 

Estimated 

Construction 

Cost 

Year 

Con¬ 

structed 

U.  S.  Corps  Engineers 
Huntington  District 

1965 

No 

U.  S.  Corps  Engineers 
Huntington  District 

1965 

No 

U.  So  Corps  Engineers 
Philadelphia  District 

1967 

U.  So  Corps  Engineers 
Baltimore  District 

$  250,000 

1972 

Uo  So  Corps  Engineers 
Baltimore  District 

250,000 

1972 

Uo  S.  Corps  Engineers 
Louisville  District 

300,000 

1963 

Yes 

Uo  S.  Corps  Engineers 
Huntington  District 

550,000 

1965 

Uo  So  Corps  Engineers 
Baltimore  District 

750,000 

1971 

Uo  S.  Corps  Engineers 
Huntington  District 

1,300,000 

1965 

Yes 

U.  S.  Corps  Engineers 
Huntington  District 

1,500,000 

1964 

Yes 
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Name  and  Type 
of  Project 

Final  Plans ,  Specifications , 
Surveys,  and  Foundations 
Investigations 

Outlet  Works 


Final  Study;  Reconnaissance 
Systems  Integration  and 
Evaluation  Facility 

Flood  Control  Report 


Criteria  Study  -  Aerospace 
Medical  Impact  Research 
Facility 

Headquarters  Command 
Building 


Materials  Research  Laboratory 


Computer  Analysis 
of  Backwater  Curves 

Portions  of  Opekiska  Dam 


Location 

Parkersburg , 
West  Va. 


Caesar  Creek 

Reservoir, 

Ohio 

Wright- 
Patterson 
AFB ,  Ohio 

Portsmouth , 
New  Boston, 
Ohio  Areas 

Wright- 
Patterson 
AFB,  Ohio 

Wright- 
Patterson 
AFB,  Ohio 

Wright- 
Pat  ters  on 
AFB,  Ohio 

Evansville , 
Indiana 

Monongahela 
River,  W.Va. 


Name  and  Address 
of  Owner 


U.  S.  Corps  Engineers 
Huntington  District 


U.  S.  Corps  Engineers 
Louisville  District 


U.  S.  Corps  Engineers 
Louisville  District 


U.  S.  Corps  Engineers 
Huntington  District 


U.  S.  Corps  Engineers 
Louisville  District 


U.  S.  Corps  Engineers 
Louisville  District 


U.  S.  Corps  Engineers 
Louisville  District 


U.  S.  Corps  Engineers 
Louisville  District 

U.  S.  Corps  Engineers 
Pittsburgh  District 


Estimated 

Construction 

Cost _  Year 

$  1,650,000  1967 


2,000,000  1970 


2,086,000  1968 


3,200,000  1968 


3,800,000  1967 


5,000,000  1963 


5,000,000  1965 


1,000,000  1963 
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Con - 

structed 


Yes 


No 


No 


Yes 


No 


Yes 


Location 


Name  and  Type 
of  Project 

445,000  gpm  High-pressure 
Industrial  Water  Pumping 
Facility,  50,000  #/hr  High 
Temperature  Hot  Water  Heat¬ 
ing  Plant  and  6,000  KW  Diesel- 
driven  Generating  Plant, 
Missile  Test  Site 

Pike  Island  Navigation  Dam 


Maxwell  Dam, 

Monongahela  River 

Experimental  Industrial  and 
Sanitary  Waste  Treatment 
Pilot  Plant  with  Activiated 
Sludge  and  Trickling  Filter 
Features 

Plant  Utilities  Study 


Alterations  to  Quality  Control 
Laboratory,  Inertial  Guidance 
Maintenance  Facility 

Additional  Logistics  Facility, 
Inertial  Guidance  Maintenance 
Facility 

Building  Modifications  to 
Post  Office  Annex 

U.  S.  Post  Office  Terminal 
Annex  and  Garage  (1) 


Pearl  River, 
Mississippi 


Pike  Island 


Pennsylvania 


Cincinnati, 

Ohio 


Columbus , 
Ohio 

Newark  AFB, 
Ohio 


Newark  AFB, 
Ohio 


Cincinnati , 
Ohio 

Cincinnati , 
Ohio 


Name  and  Address 
of  Owner 


Estimated 

Construction  Con- 

Cost  Year  structed 


U.  S.  Corps  Engineers 
Mobile  District 

$  7,000,000 

1964 

Yes 

U.  S.  Corps  Engineers 
Pittsburgh  District 

15,000,000 

1963 

Yes 

U.  S.  Corps  Engineers 
Pittsburgh  District 

16,000,000 

1963 

Yes 

U.  S.  Department  of  the 
Interior  -  Federal  Water 
Pollution  Control 
Administration 

100,000 

1968 

Department  of  the  Navy 
Fourth  Naval  District 

1962 

U.  S.  Navy,  East  Central 
Division 

218,000 

1969 

U.  S.  Navy,  East  Central 
Division 

306,000 

1969 

U.S.  Post  Office 

Department 

250,000 

1965 

Yes 

U.  S.  Post  Office 

7,000,000 

1963 

Yes 

Department 
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Name  and  Type 
of  Project 

Location 

Name  and  Address 
of  Owner 

Estimated 

Construction 

Cost 

Year 

Con¬ 

structed 

Uninterruptible  Emergency 
Electric  Power  Generator 

Dayton , 

Ohio 

Defense  Electronics 

Supply  Center 

$  135,000 

1963 

Yes 

Alterations  and  Improvments 
on  U.  S.  Post  Offices  (2) 

Eighteen 

Locations 

General  Services 
Administration 

3,000,000 

1971 

Yes 

Building  Modifications  to 

Post  Office  Annex 

Cincinnati , 
Ohio 

General  Services 
Administration 

5,700,000 

1966 

Yes 

Environmental  Control 
Laboratory 

Cincinnati , 
Ohio 

General  Services 
Administration,  for 
Environmental  Protection 
Administration  Dept,  of 
Health,  Education  6 
Welfare 

20,000,000 

1971 

No 

285,000  gpm  High-pressure 
Industrial  Water  System, 
Missile  Test  Facility 

Huntsville  > 
Alabama 

National  Aeronautics  and 
Space  Administration 

3,500,000 

1963 

Yes 

Study  for  Plastic  Radar 

Tower  Sunshield 

Middletown , 
Ohio 

Aeronca  Manufacturing 
Corporation 

1965 

Survey,  Steam  Generation 
Facilities  and  Distribution 
System 

Louisville , 
Kentucky 

Lorillard  Corporation 

1966 

Study  of  Requirements  for 
Pickle  Liquor  Recovery  System 

Massillon, 

Ohio 

Republic  Steel 

Corporation 

1966 

Paper  Machine  No.  6 

Rebuild 

Hamilton, 

Ohio 

Champion  Paper  Company 

1964 

Yes 

Study  and  Report  -  Proposed 
Improvement  of  Riverfront 
Facilities 

Cincinnati , 
Ohio 

Monsanto  Company 

1966 
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Name  and  Type 
of  Project 


Master  Plan,  Biological 
Research  Laboratory,  Building 
Alterations  (2) 

Survey  £  Report  -  Electrical 
Distribution  £  Compressed 
Air  Systems 

Feasibility  and  Cost  Study  - 
Consolidation  of  Computer 
Facilities 

Feasibility  Study  of  Expansion 
of  Research  £  Development 
Facility 

Master  Plan  for  Pharmaceutical 
and  Drug  Products  Plant 

Master  Plan,  Engineering  and 
Science  Campus  (1) 

Coal  £  Ash  Handling  System 

Systems  for  Conditioning 
Supply  Air  to  Laminar 
Flow  Hoods 

Universal  Combustion 
Safeguards  System 


Estimated 

Name  and  Address  Construction  Con- 


Location 

of  Owner 

Cost 

Year 

structed 

Skokie , 
Illinois 

G.  D.  Searle  £  Co. 

1962 

Cincinnati , 
Ohio 

Steelcraft  Manufacturing 
Company 

1965 

Cincinnati , 
Ohio 

General  Electric 

Company 

1967 

Evendale , 

Ohio 

Formica  Corporation 

1965 

Memphis , 
Tennessee 

Plough,  Inc. 

1963 

Yes 

Cincinnati, 

Ohio 

University  of 

Cincinnati 

1963 

Yes 

Owensboro , 
Kentucky 

Field  Packing  Company 

1965 

Yes 

Melbourne, 

Florida 

Harris  Semiconductor  Div. , 
Harris  Intertype  Corp. 

1971 

Yes 

Augusta,  Ga. ,  Buckeye  Cellulose 

Mongtomery,  Corporation  Oil  Mills 

Alabama , 

Memphis,  Tenn. , 

Corinth,  Miss., 

Little  Rock, Ark. 

1963 

Yes 

-17- 


Name  and  Type 
of  Project 

Location 

Sedimentary  Waste 

Retention  Basin 

Charleston, 
West  Va. 

Sanitary  Sewer 

North  Chicago 
Illinois 

Drainage  Retention  Structures 

Middletown , 
Ohio 

Waste  Acid  Disposal  System 
Phase  II 

New  Martins¬ 
ville,  W.Va. 

Sanitary  Sewer  Extension, 

Pump  Station,  and  Force 

Main 

Bethel, 

Ohio 

Boiler  Plant  Addition 

Cincinnati , 
Ohio 

Survey  of  Handling  in 

Service  Area 

Huntington , 
West  Va. 

Building  Addition  P9,  Water 
Treatment  Building  (2) 

North  Chicago 
Illinois 

Water  Storage  Facility 

Indian  Hill, 
Ohio 

Retention  Basin  Scheme, 
University  Boulevard 

Middletown , 
Ohio 

Animal  Building 

Expansion 

Cincinnati , 
Ohio 

Electrical  Work  for  Renovation 
of  Paper  Machine  No.  5 

Hamilton , 

Ohio 

Name  and  Address 
of  Owner 


Con¬ 

structed 


F.M.C.  Corporation 

Abbott  Laboratories 

City  of  Middletown, 

Ohio 

Mobay  Chemical  Company 
City  of  Bethel,  Ohio 

The  Wm.  Powell  Company 

International  Nickel  Co, , 
Inc. ,  Huntington  Alloy  Div. 

Abbott  Laboratories 

Village  of  Indian  Hill, 
Ohio 

City  of  Middletown,  Ohio 

The  Procter  6  Gamble 
Company 

Champion  Papers,  Inc. 


Estimated 
Construction 

Cost  Year 

1963  Yes 

1964  Yes 

1965  Yes 

1962  Yes 

No 

1964  Yes 

1966 

1967  Yes 

1964  Yes 

1967  Yes 

1972  Yes 

1963  Yes 
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Name  and  Type 
of  Project 

Location 

Name  and  Address 
of  Owner 

Estimated 

Construction 

Cost 

Year 

Con¬ 

structed 

Animal  Facilities,  Revisions 
to  Parasitology  Facility,  £ 

New  Agricultural  Organic 
Chemical  Research  Laboratory 

Greenfield, 

Indiana 

Eli  Lilly  and  Company 

1965 

Yes 

Boiler  House  6  Service  Loop 
(2) 

Muskegon, 

Michigan 

Ott  Chemical  Company 

1967 

Clinical  Research  Center  (1) 

Cincinnati, 

Ohio 

Children’s  Hospital 

1964 

Yes 

Chemistry  Addition  co  Feed 
Additives  Laboratory 

Ashland, 

Ohio 

Hess  £  Clark,  Inc. 

1965 

Yes 

Office  Building  (1) 

Fostoria , 

Ohio 

Ford  Motor  Company 

General  Parts  Division 

1965 

Yes 

Biology  Center 

Laboratory  Building  (2) 

Wind  Point, 
Wisconsin 

S.  C.  Johnson  £  Company, 
Inc. 

1965 

No 

Chlorine  Liquefaction  Plant 

Calvert  City, 
Kentucky 

Pennwalt  Chemical 
Corporation 

1963 

Yes 

Expansion  of  Foundry  Building 

Cincinnati , 
Ohio 

Sawbrook  Steel  Castings  Co. 

1962 

Yes 

Feasibility  Report  for 

Water  Reservoirs  (5) 

Clark  County, 
Indiana 

Indiana  Flood  Control  £  Water 

Resources  Commission, 

Indianapolis ,  Indiana 

1963 

Phenyl  Tetramer  Plant 

Schenectady , 
New  York 

General  Electric  Company 

1964 

Yes 

Petrochemical  Plant 

Doe  Run, 
Kentucky 

Olin  Mathieson 

Chemical  Corporation 

1965 

Yes 
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Name  and  Type 
of  Project 

Location 

Name  and  Address 
of  Owner 

Estimated 

Construction 

Cost 

Year 

Con¬ 

structed 

General  Offices  (1) 

Dayton,  Ohio 

Otterbein  Press 

1965 

Yes 

Camping  6  Picnic  Areas 

Cowan  State 
Park,  Ohio 

Ohio  Department  of 

Natural  Resources 

1965 

Yes 

Filling  and  Packaging 

Addition 

Kansas  City, 
Missouri 

Jensen  Salsbery  Labora¬ 
tories  Div. ,  Richardson- 
Merrell,  Inc. 

$  1,000,000 

1971 

Yes 

Sewage  Treatment  Plant  and 
Associated  Collection 

System  (1) 

Alexandria , 
Kentucky 

City  of  Alexandria, 
Kentucky 

1,000,000 

1964 

No 

Low  Temperature  Chemical 
Manufacturing  Facility  (4) 

Holland , 
Michigan 

Parke ,  Davis  5  Company 

1,000,000 

1964 

Yes 

Meat  Handling  and  Freezer 
Facility  (2) 

Marshalltown , 
Iowa 

Swift  and  Company 

1,000,000 

1965 

Yes 

Electronics  Manufacturing 
Plant 

Cincinnati , 
Ohio 

Bendix  Corporation 

1,020,000 

1962 

Yes 

Vaccine  Laboratory 

North  Chicago, 
Illinois 

Abbott  Laboratories 

1,200,000 

1965 

Yes 

Controlled  Temperature  and 
Humidity  Storage  and  Build¬ 
up  Areas 

Coshocton , 

Ohio 

General  Electric  Company 
Laminated  Products  Div. 

1,200,000 

1967 

Yes 

Synthetic  Chemical  Plant 

Summit , 

New  Jersey 

CIBA  Pharmaceutical 
Products,  Inc. 

1,300,000 

1965 

Yes 

Central  Chilled  Water 

Lafayette , 

Purdue  University 

1,500,000 

1963 

Yes 

Facilities  -  3,500-ton  Indiana 

Capacity  (5) 
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Name  and  Type 
of  Project 


Location 


Expansion  of  R  6  D  Facilities 


Remodeling  of  Banking 
Facilities 

Manufacturing  Plant  and 
Office  Building 

Office,  Laboratory,  and 
Manufacturing  Facilities 

100,000  #/hr ,  450  psig  Oil- 
fired  Boiler,  60,000  Galo 
Underground  Fuel  Oil  Storage 
Capacity,  Including  Mechani¬ 
cal  Dust  Collectors  For 
Existing  Boiler  and  New 
Boiler 

Installation  of  Dust  Col¬ 
lectors  on  Two  Existing 
Steam-fired  Boilers  and 
Two  Electrostatic  Pre¬ 
cipitators  on  Two  Existing 
Pulverized  Coal-fired 
Boilers 

300,000  #/hr  -  500  #/sq.in. 
1650F  Boiler  (1) 

Biological  Research  Laboratory 


Expansion  of  Gas  Handling 
Facilities 


Cincinnati , 
Ohio 

Cincinnati , 
Ohio 

Covington , 
Kentucky 

Memphis , 
Tennessee 

Baltimore , 
Maryland 


Cincinnati , 
Ohio 


Toms  River, 
New  Jersey 

Cincinnati , 
Ohio 

Toledo , 

Ohio 


Estimated 


Name  and  Address 
of  Owner 

Construction 

Cost 

Year 

Con¬ 

structed 

Formica  Corporation  Sub., 
American  Cyanamid  Corp. 

$  1,500,000 

1969 

Yes 

Central  Trust  Company 

1,500,000 

1969 

Yes 

R.  A »  Jones  6  Company, 

Inc. 

1,500,000 

1964 

Yes 

Plough,  Inc. 

1,600,000 

1965 

Yes 

The  Procter  6  Gamble 
Company 

1,165,000 

1971 

Yes 

The  Procter  6  Gamble 

Company 

1,800,000 

1971 

Yes 

Toms  River  Chemical 
Corporation 

1,950,000 

1963 

Yes 

The  Wm.  S.  Merrell  Company 

2,000,000 

1964 

Yes 

Standard  Oil  Company 
(Ohio) 

2,000,000 

1970 

Yes 
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Name  and  Type 
of  Project 

Location 

Remodeling  of  Pediatric 

Research  &  Clinic  Building 

Cincinnati, 

Ohio 

Fiber  Recovery  for  City  of 
Franklin,  Ohio  (Solid  Waste 
Recovery  Plant) 

Franklin , 
Ohio 

Design  for  Nuclear  Reactor 
Research  Laboratory 

Cincinnati, 

Ohio 

Portion  of  State  Route 

49  (1) 

Montgomery 
County,  Ohio 

Expansion  of  Existing  Organic 
Chemical  Pilot  Plant  Facilities 

Cranston , 

R.  I. 

Technical  Research  Center 

Columbus , 
Ohio 

Manufacturing  Plant 

Cincinnati, 

Ohio 

Master  Plan  -  Remodeling  of 
Office  Building 

Cincinnati , 
Ohio 

Manufacturing  Support 

Building 

Lexington , 
Kentucky 

Waste  Treatment 

Expansion 

Lafayette , 
Indiana 

New  Boiler  Installation 

Green  Bay, 
Wisconsin 

New  Boiler  Plant 

Freehold, 
New  Jersey 

Name  and  Address 
of  Owner 

Estimated 

Construction 

Cost 

Year 

Con¬ 

structed 

Children's  Hospital 

$  2,000,000 

1968 

No 

Black  Clawson  Company, 
Shartle  Division 

2,000,000 

1969 

Yes 

University  of  Cincinnati 

2,000,000 

1964 

No 

State  of  Ohio 

Department  of  Highways 

2,000,000 

1963 

Yes 

Geigy  Chemical  Corporation 

2,000,000 

1969 

Yes 

Ross  Laboratories  Div. , 
Abbott  Laboratories 

2,500,000 

1965 

Yes 

The  Wm.  S.  Merrell  Company 

3,000,000 

1965 

Yes 

Cincinnati  6  Suburban  Bell 
Telephone  Company 

3,000,000 

1967 

No 

International  Business 
Machines 

3,000,000 

1971 

Yes 

Eli  Lilly  and  Company 

3,000,000 

1971 

Yes 

The  Procter  6  Gamble  Company  4,000,000 
Paper  Products  Division 

1966 

Yes 

Nestle  Company,  Inc. 

4,000,000 

1969 

Yes 
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Name  and  Type 
of  Project 

Location 

Name  and  Address 
of  Owner 

Estimated 

Construction 

Cost 

Year 

Con¬ 

structed 

Phase  I  of  New  Boiler  Plant 
215,000  #/hr  -  650  #/sq.in. 

835F  -  and  Steam,  Electrical, 
and  Water  Distribution 

System  (5) 

Lafayette , 
Indiana 

Purdue  University 

$  4,685,000 

1963 

Yes 

Steam  6  Electrical  Generating 
Facility  (5) 

Lafayette , 
Indiana 

Purdue  University 

5,000,000 

1967 

Yes 

Black  Liquor  Recovery  Boiler 

Foley, 

Florida 

The  Procter  6  Gamble 
Company 

5,000,000 

1965 

Yes 

New  Chemical  Plant 

Sharon vi lie , 
Ohio 

DuBois  Chemical  Division, 
W.  R.  Grace  6  Co. 

5,000,000 

1966 

Yes 

Synthetic  Detergent 
Manufacturing  Plant 

Augusta, 

Georgia 

The  Procter  6  Gamble 
Company 

7,000,000 

1963 

Yes 

Resin  Plant  and  Paper  Convert¬ 
ing  Facility  for  Laminated 
Plastics  Plant 

Cincinnati, 

Ohio 

Formica  Corporation,  Sub. 
American  Cyanamid  Company 

7,000,000 

1964 

Yes 

New  Research  Facilities 

Mt •  Vernon , 
Indiana 

Mead  Johnson  6  Company 

7,500,000 

1972 

Yes 

Expansion  -  Miami  Valley 
Laboratories 

Cincinnati , 
Ohio 

The  Procter  6  Gamble 
Company 

7,500,000 

1972 

Yes 

Organic  Manufacturing 

Facilities 

Kingsport , 
Tennessee 

Tennessee  Eastman  Company 

7,900,000 

1967 

Yes 

Fermentation  Expansion 

Clinton , 
Indiana 

Eli  Lilly  and  Company 

8,000,000 

1970 

Yes 

Preliminary  Study,  Laboratory, 
and  Chemical  Manufacturing 
Facilities 

Indianapolis , 
Indiana 

Pitman- Moore  Company 

12,000,000 

1965 
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Estimated 

Name  and  Type  Name  and  Address  Construction  Con- 


of  Project 

Location 

of  Owner 

Cost 

Year 

structed 

23-Mile  Reach 

Interstate  Route  71 

Warren , 
Clinton ,  & 
Greene 
Counties 

State  of  Ohio  Department 
of  Highways 

$  14,800,000 

1963 

Yes. 

Engineering  Science  Complex 

Cincinnati, 

Ohio 

University  of  Cincinnati 

17,000,000 

1970 

Yes 

Master  Plan  for  Manufacturing, 
Finishings,  and  Warehousing 
Facilities 

Chicago, 

Illinois 

Abbott  Laboratories 

17,000,000 

1967 

Food  Processing  Plant 

Lafayette , 
Indiana 

General  Foods  Corporation 

18,000,000 

1970 

Yes 

Expansion  6  Modernization  of 
Nylon  6  Polymer  &  Fiber 
Production  Plant  (1) 

Hopewell , 
Virginia 

Allied  Chemical 

Corporation 

25,000,000 

1966 

Yes 

(1)  Our  affiliate,  A.  M.  Kinney  Associates,  was  the  A-E  firm  with  which  the  client  had  the  contract  on 
this  project.  We  performed  the  major  portion  of  the  engineering  work  on  it  under  subcontract. 

(2)  Our  Illinois  affiliate,  A.  M.  Kinney  Associates,  Inc.,  was  the  A-E  firm  with  which  the  client  had 
the  contract  on  this  project. 

(3)  Our  affiliate,  A.  M.  Kinney  Associates,  William  J.  Rabon,  was  the  A-E  firm  with  which  the  client 
had  the  contract  on  this  project. 

(4)  Our  Michigan  affiliate  of  the  same  name  was  the  A-E  firm  with  which  the  client  had  the  contract  on 
this  project.  The  bulk  of  the  work  on  the  project  was,  however,  performed  by  us  under  subcontract. 
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(&)  Our  Indian*  affillat*  of  th*  tin  nm  was  tha  A-L  firm  with  which  th*  el  lent  had  the  contract  on 

this  project.  Th*  bulk  of  tha  work  on  th*  project  waa,  however,  perf oread  bp  ua  under  aubcontract. 

(6)  Our  affillat*,  kinteeh  Service* ,  Inc.,  waa  the  firm  with  which  tit*  client  had  th*  contract  on 

thl*  project. 


IS- 


BUREAU  OF  THE  MINT 

THE  DEPARTMENT  OF  TUE  TREASURY 


UNCLASSIFIED 


2021616,  S  5  E 


JUNE  6,  1972 


X 


F.  H.  MAC  DONALD 


964  S877 


JAMES  M.  PHELAN 
A.  T.  KEARNEY,  INC. 

100  S.  KACKER  DRIVE 
CHICAGO,  ILLINOIS 

THIS  IS  TO  ADVISE  YOU  THAT  PRESENTATIONS  FOR  PROFESSIONAL 
SERVICES  TO  BE  ASSOCIATED  KITH  DESIGN  OF  A  NEW  DENVER  MINT 
ARE  ACCOMMODATED  BY  THE  GENERAL  SERVICES  ADMINISTRATION. 
TflAT  AGENCY  ALSO  IS  RESPONSIBLE  FOR  THE  SELECTION  OF  THE 
PROFESSIONAL  SERVICES  CONTRACTOR.  WE  HAVE  BEEN  ADVISED 
TOT  SELECTION  IS  IMMINENT. 


Xsigsstf  r.  h:  #^onald 


F.  H.  MAC  DONALD 

ACTING  DIRECTOR  OF  THE  MINT 


Mr.  Rhea 


1 


1 


UNCLASSIFIED 


FHMacDrmb 


♦  J* 


«  ' 42  (2*  ATYTO  CsO 


ZCZ”  58  PD  CNICr  10  ILL 

NRS  9 ARY  T  -‘TOOK®,  ">IRE~TOR 


/>/  c 


B'-RFaJ  ©F  THE  PINT 


I5TM  -treft  *«n  Pennsylvania  avfnues  n.v 


WASHINGTON,  D.^ 


T«|  ro^F-TfOV  WtTH  THE  CONSTRUCTION  OF  THT  NEW  DENVER  NTNT,  rrA»!  * 


!<=■  A  c.|Br0«rri?ACTOi»  TO  XATSER  ENRINrFRS,  ONF  OF  THE  FINALISTS  T^IET,-; 
WITH  TTFRN,  ROOERS  AND  3r?HTFl..  IT  T9  0'JR  UNDERSTANDING  Ti{ST  T'C 


JOINT  fa  ISFR/XEARNEY  rjALiriCATTONS  A*T>  cr3oE  0F  WORK  STATF«rvT  »*n 


•  FMFRAL  rx*tnit«r;t  ARE  KtW'n  BY  THF  FVALUATORs  AS  SUFFRJOR. 
i(pA(>vrY  N»*jAOEMEirr  '*0»>«'JLTANTS  I«*  A  cRALL  BUSINESS  CODER'S 
“TAOO'JARTFRFt)  in  iu.!MOt«  ARC  is  VITALLY  INTERESTED  IN  TNF  OUT  OOP?  O^ 


Mr.  Rhea 


THI«  PROJECT .  AT  THE  SJGDfeTTON  0»  SENATOR  PERCY,  VE  ARF  I" 

OUR  POTENTIAL  IHVOLVrUNT  IN  >:c  T.  Vt  AR  rvi  NTT  TO 

CR!!9t»TlAL*  WHICH  W0ULO  3r  APPROPRIATE.  ANY  INFORM#?’ 

DIRECTION  YOU  nay  BE  ABLE  TO  PROVIDE  WOULD  BE  GREATLY  *oppr-<i  ~ 


% 


s  7 


.  \  O  **c_  R V 

O.rli  \oTON  ^  C 


\r.  -x 


September  *c,  x9o 


<?o  -2.  ^4sT” 


*  .  .  T.t-:  w  o. 


c  mact  ic  tuc  Memorandum  oi  Ji.vie.-m  iu  x  rig  and  ^reemeat 
.^I'a^un  Services  for  Lae  new  **.r.  \  Mint,  a  am 
1^73  j  >e  weer.  me  Generax  Services  Aumi&usc  t  au  ion  roo  cae 
cat:  .red^ury. 


ju  v^roe.  mar  /Ou  may  proceed  with  per  £  orman*  e  or  tne  servKt:»-> 

CrClLfry^  oy  the  Memo.andum  of  Understanding  and  Agreement,  transitu  t  •  ea 

+H  are  oepart».ont  of  tne  Treasu  y-dureau  of  tne  Mint  approver  ut  -  _• 
(L*\4e£ia  for  me  project  consoling  oi  tiu  loliowing:  Proposed  Sc  n 
/Ar^h*^^t-6ng  irneer  S  rvices,  ot.Si.gn  a.tG  v\  struction  Scaedu^e;  PJ^vinivc 
Design  Cc.,  it.es  a..*,  Mace.m.  i  ow  Charts;  Specific  Em. 

Criteria.  ^Ttems  i-3t  ,  L  r^ c.  ^  Mint  Layout  Drawings;  ar.c  Coin 
Dfu+A  ^i>les. 

It  is  our  intent  in  the  »:•  c>  Mint  that  the  Planning  C*it£*\* 

ik  Com  Data  laoies  are  W+  .Sobj«ctr*fco  any  substantive  amendment, 

Th^  cHer  documents,  however,  fc'*2’  ^>r\»pe.  suojects  for  review  and  ai.ewdv^ev* 
concerned  as  we  proceed  -ib r*  ugh  the  design  and  construction 
\v*cx?rt&nt  new  facility. 

trust  that  the  informa^tm  proviti^  Herewith  is  sufficient  ^ re ^ 

^5 requirements .  I  am  pleas^  ihit  irftrer  some  delay  we  are  now  pirca«*<^<J  .V  < 
(o'itWthis  project  and  look  fcrv  o  ro  working  with  you  and  your  exeell^'n/V 
on  this  important  under  i&k  it\g. 


Frm*  n.  MacDonald 
Acting  Director  of  the  Mint 


(as  shown) 


Kit'p  Frt'i'dom  in  i  ■  buLo\  >>’uk  U.S.  Savings  Iiarul . 


-  O  I  '  %  I  J  «  * . 


GENc.rtAi.  SERVICES  ADMiNISTRAT.CiN 


Public  Buildings  Service 
Washington,  DC  20405 


Mr.  .sarren  ?.  Brecht 

secretary  for  Administration 
•ep.-.rcmenr  of  the  Treasury 
'•asr.ingron>  DC  20220^* 

j 

ut  . 

1  *  • 

V-  ’ 

enclosing  a  "Memorandum  of  Understanding  and  Agreement  for  Design 
4*J  Co.  strucrion  Services",  No.  PBS  73-2  and  the  attacnments  described 
there  in,  Sox  the  Neu  Denver  Mint,  Denver,  Colorado,  Project  No.  05-0061. 
•fleise  s^gn  and  date  the  Agreement  and  return  the  original.  A  copy 
\6  PCwiAea  for  your  records. 

x.-  a'i  so  requested  that  the  Department  initiate  Standard  Form  1151 
trews  serving  the  amount  of  $2,000,000  as  partial  payment  to  General 
Service*  Administration  to  provide  for  all  necessary  costs  in  the 
<Uv<£\ cement  of  design  of  the  project  including  the  design  of  the  production 
ore.ftWfc.  The  document  transferring  the  funds  should  contain  a  notation 
-Sunos  are  apportioned  and  available  for  immediate  obligation. 

Jt,  &44\tion,  it  is  requested  that  the  Statutory  Reference  line  in 
tV>s.  Memorandum  of  Understanding  be  completed  by  your  office. 


\ 


\ 


V  v 


I 


Enclosures 


Kce[)  Freedom  in  Your  Future  With  U.S.  Savings  Bonds 


ro  : 

from  : 

subject: 


ma*  imj  ton  .or. 

csa  fpmr  (<i  crn)  101  -n.« 


UNITED  STATES  GOVERNMENT 

Memorandum 


Assistant  Secretary  Brecht 


octieiary  Brecht  //v> 

(Thru  Deputy  Assistant  Secretary  ClawsonJU^C' 


F.  H.  MacDonald  </ 

Acting  Director  of  the  Mint 


Treasury-GSA  Agreement  Concerning  Denver  Mint 


DATE:  September  12,  1973 


Aereempnfta^e^k°r  youir  signature  is  a  Memorandum  of  Understanding  and 

of  the  ne;  fSrhf  “tachments>  concerning  the  design  and  construction 

preparedToinrl v  £  ~  DenV6r’  Colorado'  This  Package,  which  has  been 

prepared  jointly  oy  ireasury  ana  GSA  staff,  is  fully  acceptable  to  the  Mint. 

$55  30nAnnn°U  ^n’  the  t0tal  estimated  cost  of  the  project  is 

<ho  c  °  fVi  Congress  has  authorized  and  appropriated  a  total  of 

!?•* nr110!  project  ($1.5  million  for  site  acquisition  and 

$  million  for  construction).  Legislation  authorizing  the  additional  funds 
as  passed  the  Senate  and  is  now  pending  in  the  House  Public  Works  Committee. 

As  soon  as  you  approve  the  Memorandum,  the  Bureau  of  the  Mint  will 
prepare  the  necessary  forms  for  the  transfer  of  $2  million  to  GSA  as  partial 
paymen  or  all  necessary  costs  in  the  development  of  the  project.  This 
amount  which  has  been  apportioned  by  0MB,  is  available  for  irLediate 
obligation  under  the  Mint's  FY  '73  appropriations. 

Also  attached  for  your  signature  is  a  letter  to  L.  F.  Roush 
Memorandum^  °£  PUbUC  BuUdinS  Services>  GSA,  transmitting  the  signed 


RECOMMENDATION: 


That  you  sign  the  attached  letter 
of  Understanding  and  Agreement. 


to  GSA  and  the  Memorandum 


Attachments 


* 


Buy  U.S.  Savings  Bonds  Regularly  on  the  Payroll  Savings  Plan 


THE  DEPARTMENT  OF  THE  TREASURY 

WASHINGTON,  D.C.  20220 


Assistant  Secretary 

SEP  1 4.  1973 


Dear  Larry: 

I  am  returning  to  you  a  signed  copy  of  the  "Memorandum  of 
Understanding  and  Agreement  for  Design  and  Construction  Services", 
together  with  attachments,  for  the  new  Denver  Mint  at  Denver,  Colorado. 
The  Bureau  of  the  Mint  is  in  the  process  of  preparing  the  necessary 
documents  for  the  transfer  of  $2  million  to  the  General  Services 
Administration  as  partial  payment  for  all  necessary  costs  in  the 
development  of  design  of  the  project. 

Sincerely  yours, 

Warren  F.  Brecht 


Mr.  Larry  F.  Roush 
Commissioner 

Public  Buildings  Service 
General  Services  Administration 
Washington,  D.  C.  20405 


%  m 
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*\ ami  n i sr* t«  Ai  ana  x Department  of  the  Treasury _ k 


.v  a  Denver  Mint 
- ■  v  <.  1 ,  ^ oloraop _ 

%  >•-.-»  »  .  .•»  I  V  f 

*^c»4  ..  Ruuan.gs  Service 
1/t‘Sittfi  Management  Staff  vPCDD) 


statutory  references  Act  of  August  20,  1963,  P.L. 88-102 
77  Stat.  129,  as  amended  (31  U.S.C.  2 91-294); 
Act  of  July  9,  1971,  P.L.  92-49,  85  Sta*  .  109; 

|  Act  of  July  13,  1972,  P.L.  92-351,  8  6  Stat.  472;- 


»  Rv  0O€  -  O'  Gh* 

TK»s  fVojecv  wux  consist  of  me  design  and  construction  of  a  New  Denver 
v-int,  Denver,  Colorado  including  Production  Process  Equipment. 


-  x  _/  >ns  or  lacua  <r  a, 'a  procurement  and  installation  of 

x-v  ..ivitxor  Pfocc.fr*  Equipment  C  SA  will  advertise,  obtain  bids,  awaro 
..  administer  contracts  using  the  Construction  Manager  approacn. 


nc  foxxowing  attachments  are  hereby  made  a  part  of  this  Memorandum  of 
Understanding  and  Agreement: 


A.  Detailed  Estimated  Cost,  GSA  Form  2100A,  dated  August  23,  1973 
U.  Detailed  Agreement,  Paragraphs  1  thru  16,  dated  August  2  3,  19  73 
C.  Bureau  of  the  Mint  -  Funding  Obligation  -  Planning  Schedule,  dated 
August  23,  1973. 


i'An  'nlrO  ivV  HV 


* 

! 


>.  '*  c 


Department  of  the  Treasury 


— ) 


.C  *  10,  1972  it  was  agreed  that  General  Services  Administration  would  undertake  to  provide  services  ..f 

'  scribed  above  by  using  its  own  facilities  and  personne,  or  by  contract  GSA  will  endeavor  to  pr  vide  these 
,r,l!n  the  limits  of  costs  of  the  numbered  categories  indicated  on  the  attached  GSA  Form  2100A.  The 

t  of  the  Treasury  agrees  to  make  available  to  GSA  funds  u.ffic  em 

i.tal  estimated  cost  of  the  project  Whenever  ine  scope  of  the  services  requested  is  changeo,  or  v 
'u  imstnnces  require  revisions  in  th*  r»8t  estimated,  it  is  agreed  that  this  memorandum  and  any  a.<  aments 
f,  *  amended  to  indicate  review  and  approve  oy  both  GSA  and  the 


t  ^  day  of  September  .  73  ,  <ne  parties  hereto  have  executed  this  agreement. 

* 
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.  5,00u 
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56,020 
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N  OR  IMPROVEMENT  CONTRACTS 

ft.  Tfk  '  W1 .  site  development  &  cos.,  accuse  tct,4-76) 

t>'CeNTlN&£W<!t£S  ,  .  .  .  o  . 

_ (on_.cons:cruciiOLi_4i  ec|m  t  pment) _ 

W/s4.. .  Vici’Mjs  to  be  purchased  by  owner  such  as 
c  Planting.,  Lamps,  Fine  Arts.,-utc;.. - 


28,000,000 


2,250.000 


600,000 


(4-76) 

I  v 

Lm,S5£,<?0Q_„.4 


4.  MOVING 


S‘  Ftf*fiMUNfrS  AND  SUpPL,ES 

(Price  by  treasury)  $14,000,000  Ecjpt.  +  3,000,000 
L.  eyiPt  *  retaliation  (Includes  escalation  to  4-76  per  Treasury) 


j.  _17^ul)u  ,Uuu _ 


7.  cthc< costs  Treasury)  Relocating  of  equipment  -  Start  up  time]  _  900,000 

,,.e  ’Construction  estimate  based  on  Gross  Area  of  400,000  s.f.  as'  funnshea 
•y  Treasury 


b  L  i ilia lc;  uud^vj  u m  ui  vjj  ru  ~  ^  j  w  ~  ~ . . 

Treasury  will  furnish  ins^eccion  of  equipment  installation 


from  funds  other  than  mentionec.  j  total  estimated  cost 


ab:va. 
*8  * 


55,300,000 


-  PCGE 


8-23-73 


CSA  2100a 


ATTACHMENT  B 


Tr»is  Attachment  B  to  the  Memorandum  of  understanding  and  Agreement 
between  th<^  Department  of  the  Treasury  and  the  General  Services 
Aaiuinistrat  ion  is  to  govern  the  relationship  between  the  two  parties 
Wxt..  re gar a  to  the  design  and  construction  of  a  new  United  States  Mint 
at  Denver,  CO.  This  Agreement  is  entered  into  pursuant  to  the 
aaiuocit contained  m  tr.e  Act  of  August  20,  1963,  31  U.S.C.  291. 

Vv.it.  reas,  tne  Bureau  desires  to  construct  a  New  United  States  Mint 
o  De.vve',  Colorado,  on  a  site  of  approximately  38  acres  on  the  west 
tank  cS  fte  S«uVY>  Platte  ^iver  hereinafter  refer r«v.  to  as  the  Project, 
tne  ref  ore,  the  parties  mutually  agree  as  follows. 

1.  Tne  Bureau  of  tne  Mint,  Department  of  the  Treasury,  hereafter 

Co.,1  .  tr.e  Bureau,  shall  be  the  agency  primarily  responsible  for 

riling  tne  terms  of  the  Agreement  which  are  applicable  to  the 
Department  of  the  Treasury. 

2.  The  Public  Buildings  Service,  General  Services  Administration, 
snail  be  primarily  responsible  for  fulfilling  the  terms  of  this  Agreement 
which  are  applicable  to  the  General  Services  Administration. 

3  The  Project  Budget  is  estimated  to  be  a  total  of  $55.3  million, 
including  coinage  ana  other  special  production  equipment  and  facilities 
•SroGuction  process  equipment  ,  establisnea  as  per  GSA  form  2100A  dateo 
A~gust  23,  1973  (Attachment  A)  and  Bureau  of  Mint  -  Funding  Obligario 
.'.anr.ing  Schedule  contained  in  Attachment  C,  dated  August  23,  1973,  vj»IaA 
cacnments  are  a  part  of  the  Memorandum  of  Understanding  and  Agre^.^ni  . 
ru  Bureau  will  take  all  steps  necess  .ry  to  obtain  Congressional  auin>;  izetior 
ouv.-.  appropriations  of  the  funds  required  to  meet  the  project  budge,  m  ful ... . 

A.  The  Bureau  will  transfer  to  GSA,  upon  execution  of  this  Agreement, 
ih<£  sum  of  $2,000,000  as  partis  wt..*  .;r  ,  .->r  all  necessary  costs  ir. 
the  development  of  design  of  the  Project  including  the  design  of  t.,e 
prouiCtion  process.  The  funds  ma"  be  useo  for  GSA  review  and  management 
costs,  Architect-Engineer  costs,  and  for  Construction  Manager  costs 
allocable  to  the  design  phase.  (The  Construction  Manager  functions 
and  costs  in  the  design  phase  include  site  work,  structure  or  structures, 
and  production  process  equipment  only  as  to  the  equipment's  effect 
o*n  -the  site  and  structure,  i.e.,  foundations,  footings,  mechanical- 
aiecirical,  gas,  water,  etc.) 

5.  The  Bureau  will  participate  in  evaluating  the  technical  proposes 
xeceived  from  interested  firms  under  the  first  step  of  the  Construction 
Manager  selection  process.  GSA  and  tne  Bureau  shall  jointly  determine 
the  level  of  rating  points  above  which  rated  firms  will  be  considered 
lor  participation  in  the  second  step  of  the  selection  process. 


riep. csentatives  o'  c.ie  bureau  will  participate  in  all  contract 
oe;  c  t -atioiiS  between  GSA  and  tne  Architect-Engineer  and  the  Construction 
.'•.nag.:  a..v  GS.-4  Tut  Architect-Engineer  ana  Construction  Manager  contracts 
i  ».  i  ne  executed  only  after  approval  of  the  terms  thert  :f  by  the 
n uteo-u.  Tne  ju;aau  shall  promptly  review  the  contracts. 

i.  Eo1j.o\  ine  t  ie  oareau’s  approval  of  the  construction  tentacives, 
v  <e  bates  »u.i  transfer  to  GSA,  in  accordance  with  Funding  Obligation  - 
rlanr,-.ig  ocbedd.e,  Attainment  C,  funds  as  are  available  from  appropriation:  . 
Tbit  *  .*>ixng  i  Uj  permit  starting  of  phased  construction  and  procuremem  of 
■rc'  i — j  process  ecuipme  t  prior  to  completion  of  the  design  documents.  The 

.  i.itls  .  a.  starred  w*1.l  Oc  ev.aj.iabie  for  (a)  award  of  separate  construction  and 
e ^ >■  >-  process  equipment  contracts,  (b)  GSA  management  costs  in  the 
const. tuctiOx.  arc  processing  equipment  phase,  (c)  A/E  post  contract  services, 

40  ,c  on  .  tO.  Mo  age  coots  for  the  const  rue  "io.i  and  the  processing 

-nUj.piue.4t  pftoc^,  v.  ..  Coitsuv ov  ^ in  Ma44&ger  costs  for  tne  construction  pnase 
-  .CjUtet  site  work,  Structure  o.  structures,  and  production  process 
cv utpiten.  only  as  to  roe  equipment's  effect  on  the  structures,  i.e., 
supports,  foundations ,  footings,  cnechanical-electrical  supply 
coordination  of  equipment  installed  with  other  trades,  etc.; 

c  .  During  tne  design  stage,  the  Bureau  will  review  all  submittals 
~y  c  Arcnitect-Engineer ,  or  Construction  Manager,  ana  will  participate 
M.  any  on-boaro  reviews  in  the  Architect-Engineer's  office  within 
t.e  mutually  agreed  schedule.  All  Bid  Documents,  including  those 
for  production  process  equipment,  will  be  advertised  for  bidding  only 
after  approval  by  the  Bureau. 

9.  GSA  will  utilize  its  facilities  and  personnel  as  may  be  required 
for  tne  award  and  administration  of  contracts  for  the  design,  construct. c  . 
management ,  construction  and  procurement  and  production  process  equipment 
said  Project  within  the  Construction  Cost  Limitation  of  $47,850,000  a 
..  April  1976  which  includes  tne  total  of  the  separate  construction 
.J  -rocurement  contracts  anc  contingencies.  In  the  event  that  the  nrsc 
;r  . .  .uled  contract  award  is  postponed  nine  months  or  more  beyond  Mi- 
sc.4e.uled  date  of  commencement  of  phased  construction  as  set  fort  .  in 
am  .r.raph  11  below,  this  agreement  may  be  modified  by  mutual  agree. ,k  .-.t . 

The  construction  cost  excludes  cost  for  window  drapes,  Venetian 
_  .c.  s,  furniture,  movable  partitions  (except  any  type  of  floor  to  ceiiiug 
.1*!:.  are  not  to  be  considered  movable  partitions),  and  all  items  classified 
is  Group  II  equipment. 

11.  Subject  to  the  provisions  of  unis  Agreement,  GSA  shall  immediat* j y 
commence  performance  of  the  sei*vices  required  hereunder,  and  shall  pursue 
buen  work  with  all  diligence  cc  insure  that  the  services  to  be  performed 
under  this  Agreement  be  completed  according  to  the  following  schedule: 

a.  Commencement  of  Architectural-Engineering 

Services  Contract  November  1,  1973 


b.  Commencement  of  Construction  Manager 

Contract  November  1,  1973 

c.  Commencement  of  Phased  Construction  Marcn  1,  1975 

a.  CompLetion  of  Construction  and  Occupancy 

oy  the  Dtpartment  of  Treasury  January  1,  1979 

•  i  oureau  shaix  * 

a.  in  conjunction  witn  GSA,  make  decisions  on  timely  procurement 
or  production  process  equipment  items. 

>■  tut  tec»*..icai  review  of  bias  receiveu  in  response  to 

p.'oc  ure.ae  ;t •  ^0^ xcicarions  for  production  process  equipment,  maice  cetermina- 
ons  j.n  accordance  with  all  applicable  procurement  laws,  regulations, 
juMCta.  o/oceedings,  and  Comptroller  General  decisions  as  to  whether  tue 
bict  .-.ompiy  with  the  technical  specifications  of  the  solicitations,  anu  pro- 
GSA  witn  documentation.  The  Bureau's  determinations,  Lf  in  accordance 
w.\ti  all  legal  requirements,  shall  be  accepceu  by  GSA  in  making  decisions 
on  production  process  equipment  contract  awards. 

c.  In  conjunction  with  GSA,  inspect  and  supervise  the  installation 
ci  proauction  process  equipment. 

d.  In  conjunction  with  GSA,  test,  start-up,  and  make  final  ac¬ 
ceptance  inspections  on  all  production  process  equipment  items,  systems 
and  sub-systems. 

e.  Provide  personnel,  unoer  the  supervision  of  a  full-time 
Bureau  Project  Manager,  to  perform  tne  activities  and  functions  listed 
above. 


13.  GSA  shall: 

a.  Furnish  monthly  Summary  Reports  to  the  Bureau.  Tnese 

reports  will  show  all  funds  transferred  for  the  project  and  total 
obligations  to  date. 

b.  Furnish  the  Bureau  Project  Manager  one  copy  of  any  and  ail 
i  orrespondence  pertaining  to  the  project. 

c.  Upon  completion  ot  tne  construction  and  installation  of 
processing  equipment,  certify  to  the  Bureau  that  all  work  for  which  GSA 

is  responsible  has  been  compleiea  in  accordance  with  the  contract  documents. 

d.  Furnish  the  Bureau  with  three  (3)  copies  of  the  Final  Outline 
of  Architectural  Requirements,  including  a  narrative  progx*am  description, 
an  outline  of  architectural  requirements,  functional  layout  diagrams  of  the 
project,  and  transmit  the  above  copies  to  the  Bureau  within  48  hours  after 
receipt  from  the  A/E. 


e.  -virnir  hours  after  receipt  from  the  A/E,  transmit  to  the 
hu.  a.-  a  copies  or  Concept  Documents,  Tentative  Documents,  and  Working 
a*  *  *.  .  *)oc  Cfi « 


i^uruisii  me  Bureau  with  two  rendered  pespectives,  in  color 
%-Wo  orA^  mode^.  or  the  total  project,  suitable  for  public  viewing, 

.ays  ..iter  the  approval  of  the  Tentatives  by  the  Bureau. 

g.  Ootao  .  all  clearances  and  assure  compliance  with  Federal 
.egu actions ,  including  Environmental  and  Civil  Defense  Standards. 

h.  burnish  cne  Bureau  with  all  deeds,  free  and  clear  of  legal 
i  oouwran-.e  ana  obligations.,,  to  the  real  prcpertv  inci  ded  in  the 

*  o^ec.  ,  a  \c  Itawstet  trti^  to  ..  ne  Bureau  ai  tat  "time  of  occupancy. 

i  Matce  arrangements  for  ceremonies  proposed  m  connection  with 
c-  ,  ouco  as  gronnuo..  caking,  cornerstone  ^aying,  and  dedication, 

~n  .. oor xination  witn  cne  Bureau,  so  as  to  assure  adequate  preparations 
cnetrii or  and  compxcance  with  oppiicable  contractuax  provisions. 

-  .  ?aper  reprocv.cibles  (sepias)  of  all  final  working  drawings  wixl 
>c  -n  to  the  Bureau  after  approval.  As-built  plastic  reproduc.ibxes 
or  cne  working  drawings  will  be  prepared  by  the  Construction  Manager 
-roic  marked  prints  maintained  at  the  job  site.  The  As-built  plastics 
wii^  oe  given  to  the  Bureau  after  construction  completion. 

Final  construction  documents  presentation  ...  .  enal  shall  nave 
. rporated  into  the  Architect  title  block,  the  name  .S.  Department  m 
l_eacury.  Bureau  of  the  Mine. 

.. .  Whenever  the  scope  of  the  services  requested  is  changed,  or  wr.er- 
ev».  unforeseen  circumstances  require  revisions  in  the  cost  estima.es.  this 
-ve,  ament  and  attachments  hereto  will  be  amended  to  indicate  review  artu 
approval  by  both  the  Bureau  and  GSA. 


» 
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.'ji&liX  25,  1972 


•^luitico  of  K«v  Danvor  Hint  Sita 
si* teat  CcmUaloaar  for  Spaca  Hsno sonant  -  71 


Hnaloaad  la  tho  final  draft  of  cur  first  lot  tar  to  tha  Kayor  af 
r  saver  to  initiate  an  asraaiaaat  regarding  tha  Hi  at  alta. 

i’o  vi  11  appreciate  your  concurrence  and/or  lu^piUou  at  four 

c-.rlivit  opportunity. 


C  XCCr.Y  CAVAHAC3 
fclfeal  Director 
i while  Buildings  Service 
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KlilAL  DRAFT 

August  25,  1972 
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Honorable  W.  H.  Mcllichole,  Jr*  ~~  - - - » 

Mayor  of  Denver 
Denver*  Colorado  80202 

Doer  Mayor  Mclllcholst 

Officials  of  the  Department  of  the  Treasury  have  advised  that  the  South 
Platte  Rlvor  Site  ha a  tentatively  been  sa looted  as  the  location  for  the 
nev  Denver  Mint  subject  to  the  satisfactory  resolution  of  various  factors* 
the  majority  of  which  are  set  forth  herein. 

In  order  to  utilise  this  site*  it  will  be  necessary  to  acquire  the  approxi¬ 
mate  33  acrea  outlined  on  the  attached  plat*  Baaed  upon  our  preliminary 
investigations*  it  appeara  that  the  alta  ia  comprised  of  approximately 
13  acrea  owned  by  the  City  of  Denver  and  approximately  20  acrea  of 
privately 'owned  property  with  33  separata  owner shlpe.  lx  addition*  port Inna 
of  7th»  8th,  9th  and  10th  Streeta  would  have  to  be  vacated*  Water  Street 
rerouted,  and  utility  linea  and  severe  relocated. 

Of  particular  concern  la  the  necessity  to  obtain  the  maximum  alta  width 
possible  In  the  vicinity  of  the  23rd  Avenue  bridge.  Also*  the  proposed 
Market  Street  Throughvay  would  need  to  be  realigned  a©  that  the  required 
right-of-way  would  not  project  north  of  West  19th  Avenue  extended.  Further* 
vo  understand  that  a  72 -inch  intercop tor  sever  is  proposed  to  be  located 
in  the  approximate  center  and  running  the  entire  length  of  the  site 
parallel  to  the  Platte  River.  This  location  would  be  incompatible  with 
the  construction  of  the  large  building  required  for  the  new  Mint. 

It  is  understood  that  there  has  been  en  informal  agreemsnt  made  whereby 
the  City  of  Denver  will  assemble  the  entire  site  of  epproximately  33  acres 
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anu  convey  the  property  to  th«  United  States  Government  at  a  coat  not  to 
exceed  the  $1.5  million  available  for  site  acquisition.  Accordingly, 
the  action  by  the  City  vill  include  the  acquisition  of  the  privately 
owned  parcels  needed,  relocation  of  the  atreets  and  utility  facilities, 

t 

and  t..\Q  paying  of  all  benefits  to  persons  end  busiaeeeee  as  required  by 

the  Uniform  Relocation  Assistance  and  Seel  Property  Acquisition  Policies 

Act  of  1970. 

In  furtherance  of  this  plan,  it  is  now  necessary  that  tha  formal  approval 
of  tha  City  be  secured.  The  approval  should  be  legally  aufficlant  to 
permit  the  City  of  Denver  and  the  United  States  Government  to  eater  into 
a  binding  agreement  covering  all  facets  of  the  requirements  and  obligations 
of  both  parties.  The  formal  approval  should  contain  provisions  that  would 
enable  the  City  to  acquire  tha  necessary  property  and  expand  all  other 
necessary  funds  in  connection  with  the  obligations  crested.  The  requested 
approval  by  tha  City  of  this  plan  la  needed  so  that  ve  may  proceed  with  a 
draft  agreement  and  further  planning  in  the  selection  of  the  proposed  site. 


The  Department  of  the  Treasury  has  informed  us  that  a  site  must  be  avail* 
able  for  construction  purposes  by  April  1,  I974i  therefore.  It  ie  felt 
that  initial  endorsements  and  approvals  of  tha  formal  agreement  should  be 
completed  by  January  1,  1973.  To  this  end,  may  ve  expect  your  reply 
within  the  next  30 -day  period. 

To  insure  there  ie  e  full  agreement  by  ell  parties  as  to  the  exact  else 
of  parcel  to  be  conveyed  to  the  Federal  Government,  It  ie  requested  you 
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furnish  this  of  flea  a  plat  of  tha  subject  area  with  complete  legal 

* 

description  and  any  easements  at  the  earliest  possible  date* 


Please  do  not  hesitate  to  call  upon  us  for  further  discussion  and 
detailed  Information.  We  will  be  glad  to  meet  with  you  sad  your  repre¬ 
sentatives  to  assist  In  expediting  this  phase  of  the  project  development 
and  will  look  forward  to  participating  in  this  development  of  the  Flstte 
River  Site  for  the  new  Denver  Hint* 

Sincerely* 


JOSEFS  L.  COHEN 

Acting  Regional  Administrator 

'  -  Enclosure  —  fL  A  T  of 


* 

t 
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DRAFT 


Mr.  John  J.  Stamm,  P.  E. 

Director  of  Design  Engineering 
City  and  County  of  Denver 
City  and  County  Building 
Denver,  Colorado  80202 

RE:  U.  S.  Mint  Agreement 

Dear  Mr.  Stamm: 

This  Is  in  response  to  your  letter  of  May  2  addressed  to  Mr.  Rhea  of 
the  Bureau  of  the  Mint  regarding  utility  requirements  and  other  matters 
pertaining  to  the  site  agreement  between  the  City  of  Denver  and  the 
United  States  Government. 

Enclosed  are  copies  of  GSA  Form  1714,  "Equal  Opportunity  Clause". 

Also  enclosed  is  one  set  of  prints  which  have  been  annotated  to  show 
details  of  what  utilities  will  have  to  be  removed  from  the  site,  the 
locations  for  on-site  termination  of  utilities  for  the  new  Mint,  and 
a  corridor  wherein  it  would  be  agreeable  for  utilities  requiring  re¬ 
location  to  cross  the  site. 

Regarding  your  question  as  to  what  utilities  will  have  to  be  placed 
underground,  it  is  our  desire  that  there  be  no  aboveground  utility 
lines  in  the  area  between  Highway  1-25  and  the  South  Platte  River  and 
between  the  1-25  crossing  of  the  South  Platte  River  and  Speer  Boulevard. 
This  relates  also  to  your  question  pertaining  to  the  power  line  matter 
on  Page  7(e)  of  the  Draft  agreement.  The  existing  115  KV  line  on 
steel  towers  on  the  southern  portion  of  the  site  must  be  relocated  off¬ 
site.  We  are  not  attempting  to  dictate  the  specifics  of  this  reloca¬ 
tion,  but  if  this  line  is  relocated  to  the  immediate  right  bank  of  the 
South  Platte  River,  we  would  prefer  that  it  be  underground  so  that 
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eventually  there  will  be  a  pleasing  view  from  the  new  Mint  site  looking 
eastward  toward  the  center  of  Denver.  We  realize,  of  course,  that  the 
rail  yards  must  be  relocated  and  the  area  redeveloped  into  a  park,  or 
something  similar,  before  we  will  have  real  improvement  in  site 
aesthetics.  Perhaps  this  115  KV  line  ^buld  remain  aboveground  until 
such  time  as  the  railroad  relocation  is  accomplished.  At  any  rate, 
the  electric  power  service  into  our  on-site  substation  will  need  to  be 
placed  underground. 

As  to  your  question  regarding  the  required  size  of  all  utilities,  we 
have  computed  the  figures  listed  below.  These  requirements  are  sub¬ 
ject  to  some  change  as  we  proceed  with  detailed  design  of  the  facility, 
but  we  have  calculated  these  requirements  based  on  our  detailed  process 
layouts  and  extrapolating  from  Philadelphia  Mint  useage  and,  therefore, 
believe  the  figures  are  accurate  within  plus  or  minus  ten  percent.  We 
are  planning  the  new  Mint  for  an  initial  1980  production  requirement, 
plus  making  provisions  for  100  percent  production  expansion.  Thus, 
although  our  initial  useage  will  be  about  one-half  of  ultimate  useage, 
we  feel  it  is  prudent  to  size  all  lines  and  feeders  to  meet  the  ultimate 
requirements.  Our  calculated  utilities  requirements  are  as  follows: 
STEAM 

It  is  our  hope  that  we  can  connect  to  the  Zuni  Plant  of  Public  Service 
Company  to  obtain  steam  for  heat  and  air  conditioning  of  the  buildings. 
If  this  can  be  resolved  with  the  Public  Service  Company,  our  average 
requirement  during  the  heating  season  would  be  30,000  lbs.  per  hour  at 
about  140  psig.  Our  maximum  requirement  in  the  coldest  weather  periods 
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would  be  roughly  twice  this  average.  If  it  is  not  possible  to  connect 
to  the  Zuni  Plant  for  building  heating  requirements,  we  would  need  an 
addition  to  the  gas  requirements  stated  below  to  provide  for  this 
heating. 

ELECTRICITY 

Our  initial  requirement  is  for  a  connected  load  of  35,000  KVA  and  the 
ultimate  requirement  for  50,000  KVA.  Our  average  useage  would  be  about 
75  percent  of  both  of  these  figures. 

GAS 

Our  initial  requirement  is  for  46,000  cu.  ft.  per  hour  at  about  4%M 
water  column  and  our  ultimate  requirement  is  for  75,000  cu.  ft.  per 
hour.  This  is  what  we  would  like  to  have  from  the  Public  Service  Com¬ 
pany.  We  realize  there  are  problems  with  gas  supply  and  distribution 

and  are  prepared  to  discuss  this  matter  in  more  detail  with  the  Public 

detailed 

Service  Company  during  our/design. 

WATER 

Our  initial  average  requirement  is  for  300  gallons  per  minute  and  the 
ultimate  is  for  an  average  of  600  gpm.  Our  peak  ultimate  would  be 
about  900  gpm.  These  are  for  operational  use  only  and  should  be  in¬ 
creased  to  provide  fire  protection  for  buildings  approximating  700,000 
sq.  ft. 

SEWAGE 

For  planning  purposes  at  this  time,  the  operational  water  consumption 
figures  are  considered  appropriate  for  determining  sewage  discharge. 
TELEPHONES 


Our  requirement  will  be  (both  initial  and  ultimate)  for  approximately 
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100  lines  with  about  200  telephone  instruments. 

We  do  not  know  of  any  special  protective  covering^  for  any  of  the  under¬ 
ground  utilities  other  than  those  normally  required  in  the  area  to 
provide  for  protection  against  water  damage  and  corrosion.  There  will 
be  extensive  vehicular  traffic  plus  railroad  siding  cross ing^over  some 
of  these  utility  lines.  In  our  design  and  construction,  we  will  pro¬ 
vide  for  bridging  of  these  utilities  to  prevent  any  damage  from  surface 
loads . 

Another  matter  that  we  want  to  make  clear,  which  is  not  covered  in  the 
present  Draft  agreement,  is  that  we  will  need  access  to  the  site  for 
employee  automobiles  and  truck/ trailers  from  the  south  end  of  the  site. 
This  means  that  the  design  of  the  new  Market -Blake  Parkway  needs  to  be 
such  that  we  will  have  a  minimum  of  14 1  vertical  clearance  and  a  mini¬ 


mum  of  24 1  width  between  supports  for  this  parkway. 

The  easements  for  the  interceptor  sewer  are  satisfactory,  except  for 
the  note^we  have  made  on  Schedule  "D". 

I  trust  the  above  provides  answers  to  all  of  the  matters  in  your  letter 
of  May  2,  and  that  we  may  proceed  expeditiously  to  an  execution  of  the 
site  agreement  between  the  City  and  the  Government. 


Very  truly  yours, 


MICHAEL  J.  NORTON 
Regional  Administrator 
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UNITED  STATES  OF  AMERICA 
GENERAL  SERVICES  ADMINISTRATION 

Region  8 
Denver  Federal  Center 

August  7,  1974  Denver,  Colorado  80225 

Project  No.  N-C0-72-600 
New  Denver  Mint 

i—)  i — Archaeological  Survey 

DECEIVED 

MG  8  1974 

OFFICE  OF 

SUPERINTENDENT 
^  S.  MINT  AT  DENVER 

As  requested  in  your  letter  of  July  1 6,  1974,  we  have  had  an  on-the- 
ground  archaeological  survey  of  the  northwest  comer  of  the  Park 
Hill  Golf  Course  Site  which  has  been  selected  as  the  site  for  the 
new  Denver  Mint.  The  report  indicates  that  locating  the  new  Mint 
on  this  site  will  not  affect  anything  of  archaeological  value. 
However,  any  findings  of  potential  archaeological  interest  during 
the  construction  stage  will  be  reported  to  the  State  Historical 
Society  of  Colorado,  as  requested  by  their  report  of  August  2,  1974, 
(copy  attached  for  your  information. ) 

In  a  telephone  conversation  of  August  6,  1974  Linda  Williams,  Staff 
Archaeologist  making  this  report,  confirmed  that  the  reference  to 
artificial  landfill  on  this  site  was  only  the  superficial  surface 
grade  changes  as  required  to  develop  the  golf  course  and  did  not 
indicate  any  major  landfill  operations  previously  at  the  site. 

This  report  confirmed  our  previous  belief  that  archaeological 
material  would  not  likely  be  encountered  at  the  Park  Hill  Golf 
Course  Site;  however,  by  completing  this  survey  we  believe  we  have 
made  full  compliance  with  Public  Law  93-291.  The  cost  of  this 
survey  was  $62.31.  We  trust  this  meets  with  your  approval. 


Sincerely, 


DAVID  L.  GESS 
Project  Director 
New  Denver  Mint 


Attachment 


Mr.  Prank  Rhea 
Facilities  Project  Manager 
320  West  Colfax  Avenue 
Denver,  Colorado  80204 

Dear  Prank, 


Keep  Freedom  in  Tour  Future  With  U.S.  Savings  Bonds 


THE  STATE  HISTORICAL  SOCIETY  OF  COLORADO 

State  Archaeologist,  5A  Ketchum  Bldg.,  University  of  Colorado,  Boulder  80302 


August  2,  1974 


Mr.  David  L.  Gess 
Project  Director 
New  Denver  Mint 

General  Services  Administration 
Denver  Federal  Center 
Denver,  Colorado  80225 
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Dear  Mr.  Gess, 


^  on-the-ground  archaeological  inventory  was  conducted  today  at  the 
Park  Hill  Golf  Course  Site  for  the  New  Denver  Mint.  Two  investigators 
rom  the  Office  of  the  State  Archaeologist  surveyed  the  area  in  question 
and  concluded  that  the  proposed  site  for  the  New  Denver  Mint  will  not 
affect  anything  of  archaeological  value.  Most  of  the  golf  course  is 
landfill»  however,  if  in  the  course  of  construction  you 
should  find  anything  in  or  below  the  land-fill,  the  Office  of  the 
State  Archaeologist  should  be  contacted  for  an  assessment  of 
archaeological  importance. 


Sincerely, 


Linda  Ward  Williams 
Staff  Archaeologist 


■ 

^  7: 5 
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THE  STATE  HISTORICAL  SOCIETY  OF  COLORADO 

State  Archaeologist,  5 A  Ketchum  Bldg.,  University  of  Colorado,  Boulder  80302 


EXPENSES  INCURRED  IN  THE  NEW  DENVER  MINT  ARCHAEOLOGICAL  INVENTORY 


Consultation  fee 

50.00 

Travel  @.15  per  mile 

9.15 

Meals 

3.16 

TOTAL  DUE 

62.31 

A  receipt  will  be  sent  your  office  upon  the  arrival  of  the  check. 


t-T 
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OFFICE  OF 
SUPERINTENDENT 


THE  DEPARTMENT  OF  THE  TREASURY 

UNITED  STATES  MINT 
Denver.  Colo  80204 
July  16,  1974 


Mr.  David  Cess 
Project  Engineer, 

Construction  Management  Division 
Public  Build Inge Service 
Region  VIII 

Denver  Federal  Center,  Building  41 
Denver,  Colorado  80225 

Dear  Dave: 


Attached  is  a  letter  f r  ta  the  Office  of  the 
State  Archaeologist  pertaining  to  an  archaeological  survey 
of  the  proposed  mint  sites.  It  is  requested  that  you 
contact  Mr.  Hester  (telephone  449-0630)  to  arrange  for 
an  archaeological  survey  for  the  Park  Hill  site  only,  as 
discussed  in  Mr.  Hester's  letter,  using  funds  which 
have  been  transferred  to  your  agency  for  the  new  Denver 
Mint  project. 


Sincerely, 


Attachment 


Frank  W.  Rhea 

Facilities  Project  Manager 


OPTIONAL  FORM  NO.  10 

JULY  1*73  EDITION 

OSA  FPMR  (41  CFR)  101.11.4 


UNITED  STATES  GOVERNMENT 


Memorandum 


TO 


:  Those  Listed  * 


date:  May  14,  1976 


FROM 


:  Mrs.  Betty  Higby,  Superintendent,  Denver  Mint 


SUBJECT:  Revised  Standard  Working  Drawings 


Enclosed  are  revised  vellums  and  a  print  of  each  of  the  following  drawings 


C-16-01,  Chg.  A 
C-16-02,  Chg.  A 
C-16-03,  Chg.  A 
C-16-07,  Chg.  C 
C-16-08,  Chg.  B 


C-16-10,  Chg.  C 
C-16-11,  Chg.  B 
C-16-13,  Chg.  A 
C-16-19,  Chg.  A 


These  are  the  changes  as  approved  at  the  last  Standardization  Meeting,  and 
are  not  the  drawings  to  use.  All  of  those  prints  and  vellums  in  your 
possession  that  are  not  revised  should  be  destroyed. 

Enclosures 

*cc: 

S.  Bobbie  (Pa.) 

G.  Dawson  (Wash.) 

H.  Edwards  (N.Y.) 

Dr.  Goldman  (Wash.) 

T.  Miller  (S.F.) 

Supt . 

Deputy  Supt. 

Assay 
B  &  M 


Buy  U.S.  Savings  Bonds  Regularly  on  the  Payroll  Savings  Plan 


TO 


OPTIONAL  FORM  NO.  10 

JULY  1*70  EDITION 

QSA  PPMR  (41  CPRI  101.1  1.E 


UNITED  STATES  GOVERNMENT 


Memorandum 


Frank  H.  MacDonald,  Acting  Director  of  the  Mint 

Attention  Dr.  Alan  J.  Goldman,  Asst  .Director  DATE:  May  5,  1976 


FROM 


Mrs.  Betty  Higby,  Superintendent,  Denver  Mint 


SUBJECT:  Proposed  Standardization  Finger  Changes 


At  our  last  Standardization  Committee  Meeting,  it  was  decided  that  Denver, 
San  Francisco,  and  Philadelphia  would  each  send  to  Dr.  Goldman  their  pro¬ 
posed  additions  or  subtractions  to  the  standard  finger  drawings. 

Under  separate  cover,  we  are  sending  marked-up  prints  of  Drawings  No. 
Cl-16-18  (1  sheet),  and  No.  Cl-16-22  (4  sheets).  We  have  marked  on  these 
prints  our  suggestions  as  to  the  best  way  to  make  revisions.  Please  review 
these  with  Galen  Dawson,  and  with  the  prints  from  Philadelphia  and  San 
Francisco,  and  if  these  prints  meet  with  your  approval,  please  return  them 
to  us  so  that  we  can  make  the  changes  on  the  standard  drawings. 

There  may  be  some  arguments  about  this,  but  this  is  what  Denver  wants  to 
do,  and  we  believe  that  the  changes,  as  indicated,  would  be  to  the  best 
advantage  of  all  concerned.  You  should  check  these  out  with  Galen  Dawson. 

cc: 

Galen  Dawson 
Separate  cover: 

Denver  Dwg.  No.  Cl-16-18(l  sheet) 

Denver  Dwg.  No.  Cl-16-22(4  sheets) 
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Buy  U.S.  Savings  Bonds  Regularly  on  the  Payroll  Savings  Plan 


OPTIONAL  FORM  NO.  10 

MAY  HU  COITION 

CSA  FPMR  («l  CFH)  101*11.0 


UNITED  STATES  GOVERNMENT 


Memorandum, 


TO 


Frank  W.  Rhea,  Facilities  Project  Manager  DATE:  October  16,  1972 


FROM 


H.  Frost,  Assayer 


subject: 


I  got  tired  of  waiting  around,  so  this  morning  I  went  to  the  Planning 
Office  to  see  if  I  could  unearth  any  underground  information  as  to  what 
had  transpired.  I  was  not  able  to  talk  to  Mr.  Canter  but  to  his 
assistant,  Bob  Damerau.  He  gave  me  the  following  information: 

1.  The  project,  as  a  whole,  is  proceeding  satisfactorily  as  far  as 
willingness  to  cooperate  with  the  Treasury.  However,  the  financing 
of  the  operation  is  still  a  problem,  above  and  beyond  the  Planning 
Department . 

2.  The  Market- Blake  Streets  throughway  is  now  planned  to  cross  to  the 
west  at  about  Seventeenth  Street.  It  will  be  an  elevated  structure 
and  interlace  with  the  present  Highway  25  bridge  across  the  river. 

This  is  about  where  the  highway  to  Bears  Stadium  turns  off  of  1-25. 

This  was  our  original  guess  at  the  location.  The  RTD  has  received 

the  grant  from  the  Government  for  11  million  dollars  to  complete  a 
"people  mover"  line  from  the  stadium  area  to  downtown  Denver.  This  is 
to  be  done  in  conjunction  with  the  Blake-Market  throughway.  I  saw 
the  preliminary  Transportation  Department  drawings,  but  they  are  not 
for  publication.  This  is  good  or  bad  news,  however  you  look  at  it. 

3.  Black  and  Veech  have  done  some  preliminary  planning  for  the  72" 
sewer  line.  They  say,  off  the  record,  that  it  can  be  moved  over  to 
the  present  54"  line;  the  difference  being  the  increased  cost  which 
no  one  has  volunteered  to  pay. 

Hope  you  are  getting  along  well  with  your  San  Francisco  troubles. 

Please  let  us  know  if  you  want  us  to  start  revisions  on  the  environ¬ 
mental  statement. 


Buy  U.S .  Savings  Bonds  Regularly  on  the  Bay  roll  Savings  Flan 


Mr.  Paul  McDonald 

Director,  Office  of  Administrative  Services 


May  22,  1970 


Mrs.  Mary  Brooks 
Director  of  the  Mint 


Environmental  Statement 

Future  New  U.  S.  Mint  —  Denver,  Colorado 


(Signed)  Wary  BrooTcer 
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A .  Probable  Impact  New  Mint  May  Have  on  Environment 

Any  facility  conducting  such  operations  as  will  be  conducted  in 
the  new  Mint  will  generate  materials,  the  external  dispersion  of 
which  may  adversely  affect  the  atmosphere  and  hydrological  environ¬ 
ment.  It  is  intended  to  adequately  control  potential  contaminants 
so  a a  to  preclude  any  adverse  effect. 

Long  range  plans  provide  for  the  acquisition  and  ultimate  use  of 
some  30  acres  of  land  area,  affording  room  for  expansion  as  well  as 
tne  inclusion  of  ancillary  equipment  required  to  treat  plant  effluents 
for  rigid  control  of  potential  contaminants. 

Probable  Adverse  Effects  Which  Cannot  Be  Avoided 

No  known  adverse  effects  will  result  from  the  construction  and 
operation  of  the  new  Mint.  Operations  from  which  pollutants  may 
result  and  the  method  of  controlling  same  are  outlined  as  follows t 

(1)  Water  Pollution 

Was  to  water,  with  several  degrees  and  types  of  contamination, 
may  be  generated  in  the  new  facility. 

Acid  waste  from  Assay  Laboratory  operations  will  be  generated, 
but  will  be  pussed  over  a  bed  of  neutralizing  media,  such  as  limestone, 
before  discharging  into  the  sewer  system. 

Process  cooling  water  necessary  for  the  operation  of  air  com¬ 
pressors,  furnaces,  casting  equipment,  roll  mills,  etc.,  will  be 
fiitercdl'ifor  removal  of  solids.  Temperature  rise  in  the  process 
cooling  water  will  necessitate  the  use  of  cooling  towers  and  heat 
exchangers  for  temperature  reduction.  Recycling  will  enable  reuse 
of  water  thus  effecting  conservation.  Small  amounts  will  be  diverted 
to  Die  sewer  system  but  should  contain  no  contaminants  and  should  not 
bu  of  higher  temperatures. 
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Water  soluble  oils ,  used  for  cooling  rollo  In  the  reduction 
uiill3,  will  be  recycled  mid  roused.  Ilia  oil  will  subsequently  become 
unusable  ond  will  bo  diverted  to  storage  tank  for  removal  by  tank 
truck  for  final  disposal* 

Condensate  from  tlio  steam  system  will  not  be  run  to  the  sewer 
system,  but  will  be  diverted  to  process  cooling  water  or  returned  to 
the  steam  generation  plant  for  use  as  makeup  water* 

The  blank  cleaning,  and  strip-bonding,  cleaning  line  requires 
the  use  of  oleaning  solutions,  detergents,  and  abrasives  which  are 
used  in  conjunction  with  water.  This  waste  will  be  diverted  to  a 
settling  basin  for  neutralisation  end  solids  removal  before  being 
diverted  to  the  sower  system* 

(2)  Air  Pollution 

Hint  processes  require  the  melting  and  casting  of  various  metals 
and  metal  alloys  in  the  manufacture  of  coins.  Also,  incinor«tlon  of 
certain  waste  materials  is  necessary  for  disposal*  Metallurgical 
gases,  fumes,  and  smoke  generated  from  the  above  processes  will  be 
passed  through  a  scrubber  (mixing  tank  for  the  gases  and  water  supply), 
thou  run  to  a  settling  basin  wherein  tho  aolidn  procipitnte  out  and 
are  removed.  Scrubbor  water  will  bo  recirculated  for  reuse  with  about 
10  per  cent  makeup  required.  Water  within  tha  system  may  bo  period¬ 
ically  dumped  into  the  sewer  system  when  settling  tanks  are  cleared, 
or  it  may  be  disposed  of  by  trucking  from  the  facility  for  disposal. 

Fumes  and  exhaust  from  laboratory  hoods  in  the  Assay  Offices 
will  be  evaluated  and  if  the  concentration  of  contaminants  is  negli¬ 
gible,  they  will  be  exhausted  direct  to  the  atmosphere.  Should  it  ba 
necessary,  the  exhaust  will  be  passed  through  a  filter  media  for 
neutralization. 

Air  exhausted  to  tho  outside  atmosphere  direct  from  equipment 
will  be  run  through  filters  or  adsorption  media  to  remove  solid  par¬ 
ticles  and  excessive  amounts  of  moisture  as  may  be  necessary* 

_  ** 

Need  for  filtering  air  being  exhausted  from  general  work  areas 
to  the  atmosphere  is  not  forseen. 

C.  Alternates  to  Proposed  Action 

The  new  Hint  facility  will,  of  course,  necessitate  the  expenditure 
of  resources,  i.e*  water,  natural  gas,  olectrU&l  service,  and  those 
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basic  rcoourcoo  utilized  In  tha  conat ruction  and  equipping  of  the 
plant.  Offsetting  this,  in  part,  will  bo  those  resources  conserved 
by  curtailing  operations  in  tho  old  Denver  Mint. 

Utilization  of  a  land  area  heretofore  uncommitted  to  induo  trial 
application  is  planned.  In  exchange  for  this  utilization*  ultimately 
the  present  Mint  site  may  bo  programmed  for  use  in  expanding  <counjty •//* 
city  government  office  areas. 

No  altomatoo  to  the  construction  of  a  now  Mint  ore  offered. 
Projected  demand  for  coins  dictates  that  a  new  facility  be  provided 
oinee  required  production  cannot  be  accomplished  in  existing  Mint 
institutions. 


D •  Irreversab lo  or  Irro trlovable  Commitments  of  Resources 

Construction  of  the  now  Mint  in  Denver  is  not  expocted  to  commit 
resources  to  tho  point  of  being  irrovereablo  or  irretrievable.  Should, 
for  some  renoon,  tho  facility  bo  ultimately  closod  and  physically  re¬ 
moved,  return  of  all  natural  resources  to  previous  conditions  could 
bo  effected* 
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In  a  hiE*  with  its  txaditicnal  ordering  procedures  for  special 
coins,  the  C.  s.  Mint  is  taking  the  iiaaaal  stsi  of  offering  40% 

?~^r  Bicentennial  coins  uodar  a  new  Bulk  Rate  Program,  Mrs.  Xarv 
Brocas,  Dmx+or  of  the  Hint,  arinomced  today. 

Bis  new  Bulk  Rste  Ptograa  is  offered  in  nnrfrnivtf-i^  with  the 
Kiut  s  long  standing  custom  of  accepting  cnly  sail  arters  for 
lomted  qiantitififi  of  special  coins  and  it  applies  only  to  tte  three- 
piece  40%  silver  BicsitecBiial  i»cixrnilated  sets. 

J5T  Vngrmbaa  been  designed  to  comply  with  the  wishes  of  Ccnxress 
t^^e^thess  hrstnoc  mins  available  to  the  greatest  nreter  offSopie 
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ttider  Public  Law  93-127,  Congress  authorized  a  new  coinage  design 
®d  date  enbl^itrc  of  the  Bicentennial  of  the  feerican  Revolutim  for 
^Ipio,  half  .dollars  and  quarters.  They  alao  nmxtrced  the  nantoge  o? 
at  least  45  rcallam  silver  seeefoers  of  tteaa  mine  to  assure  their 
wide  availability  to  the  public. 

Jib  erKOurogc  p^hlic  partidnaticn  in  the  national  ccinnqe  tribute 
to  the  BioGrrbami&l ,  the  ’Treasury  Depaztosit  spenaated  a  natimal 
cccpetiticn  for  the  new  designs.  As  a  result  of  this  ametitdm  a 
colrmal  drxEEET,  Ifiteptoierce  Ball  and  the  Liberty  Bell  and  men  were 
selected^ to^a^ear  on  toe  reverses  of  177&-1376  dated  Washington  quarters 
Kisirfdy  ha—  dollars  and  Eisenhower  dollars,  respectively. 

The  hulk  rate,  epaa  to  all  persons,  permits  the  purchase  of  lots 
Of  50  Bicentennial  silver  uncirculated  sets  at  $7.00  cer  set.  The 
sets  seU.  for  $9.00  oadi  tjten  ordered  by  mil  frem  tie  Hint  in  lesser 
The  la«er  price  reneaentn  a  $2.00  per  set  savings  in 
oraor  processing,  packaging,  postage  end  registry  fees. 

The  Bulk  Rile  Program  for  the  40%  silver  Bicentennial  uncirculated 
sets  gees  into  efrect  cn  September  1,  1975.  Interested  individuals 
ctbpspic»  or  organisatiens  rev  make  certified  checks  or  moey  orders  for 
lots  of  50  sets  or  cere  payable  to  the  ftireau  of  the  Hint,  and  i  t>v* 
orders  to: 


Bulk  Rate 

BicERtamial  Coin  Program 

Poet  Office  Box  5500 

Sou  Francisco,  California  94101 
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After  receipt  of  an  order,  it  is  expected  that  it  will  take 
2  to  3  v&sjcs  tc  procsss  tts  order  and  said  the  sets  by  realsterod 
coil.  Fvsdi  50-urd.t  package  will  contain  two  8-3/4"  x" 8-3/4"  color 
ulistotcd  crnr.tcr  tec  pesters  and  cusLccer  inforraticr.  about  ths 
Bicpitsmial  coins. 

A  great  ntrfcer  of  financial  institutions  have  already  expressed 
ai  interest  in  selling  these  historic  coins  oter  the  ac  inter  tc  their 
custxm.;rs,  The  Hint  anticipates  that  r.tnerois  others  will  also  want- 
to  make  these  quality  ncrcntocs  of  cur  Nation's  200th  birthday 
available  to  friend  and  cus  toners. 


ihe  new  Bioentenial  circulating  cajpro-nickel  coins  will  touch 
the  hands  of  cvc-rv  trust,  wcesn  and  child  in  iterica.  And  the  Mint 
also  hopes  that  the  sreexai  silver  specicet^s  will  beccna  treasured 
fanily  keepsakes  of  a  reaer.toua  occasion  in  cur  national  life. 
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The  Department  of  theTRE/l$llRY  |f 

BUREAU  OF  THE  MINT  wash.  d.c.  20220  W04 5011 


FOR  IMMEDIATE  RELEASE 


BICENTENNIAL  CIRCULATING  C  HNS  ARRIVE 


July  1,  1975 


JUL3  7975 

OFFICE  OF 

SUPERINTENDENT 


Bruce  K.  MacLaury ,  President  of  the  Federal  Reserve  B aJS?  §f  MINT  AT  DENVER 
Minneapolis,  has  invited  Mint  Director  Mary  Brooks  to  that  city  to 
launch  the  national  coinage  salute  to  the  Bicentennial  on  Monday,  July  7, 

1975. 


Minneapolis  is  the  hometown  of  Mr.  Seth  G.  Huntington,  designer  of 
the  reverse  of  the  first  Bicentennial  coin  —  the  half  dollar  —  to  go 
into  circulation. 

A  public  ceremony  is  planned  at  11:15  a.m. ,  July  7,  on  the  Plaza 
of  the  Federal  Reserve  Bank  of  Minneapolis,  250  Marquette  Avenue, 

Minneapolis,  Minnesota.  Mr.  Huntington,  Mr.  Jack  L.  Ahr  of  Arlington  Heights, 
Illinois,  designer  of  the  Bicentennial  quarter  reverse,  Mr.  Dennis  R.  Williams, 
sculpture  student  at  the  Columbus  (Ohio)  College  of  Art  and  Design  and 
designer  of  the  dollar  reverse,  and  Federal  and  Minnesota  State  officials  have 
been  invited  to  participate  in  the  outdoor  coinage  celebration  of  our  nation’s 
200th  birthday. 

Public  Law  93-127  authorized  release  of  three  newly  designed  coins 
emblematic  of  the  Bicentennial  of  the  American  Revolution  beginning  July  4, 
1975.  On  July  7,  commercial  banks  throughout  the  nation  will  begin  receiving 
the  Bicentennial  circulating  half  dollar.  Shortly  thereafter,  the  circulating 
quarter  will  be  released,  followed  by  the  dollar  well  before  the  end  of  the 
year.  Commercial  banks  may  order  the  three  Bicentennial  cupro-nickel 
circulating  coins  through  the  Federal  Reserve  Bank,  or  correspondent  bank, 
that  serves  their  coin  needs. 

The  Mint  expects  to  produce  at  least  300  million  dollars,  550  million 
half  dollars  and  1.6  billion  quarters  for  circulating  between  now  and  the 
close  of  the  Bicentennial  year. 

The  three  new  Bicentennial  designs  were  chosen  in  a  national  $5,000  award 
carpet  it  ion  sponsored  by  the  Department  of  the  Treasury.  A  colonial  drummer 
was  selected  for  the  quarter  reverse.  Independence  Hall  for  the  reverse  of 
the  half  dollar  and  a  combination  Liberty  Bell  and  moon  for  the  back  of  the 
dollar. 

The  obverses  of  the  quarter,  half  dollar  and  dollar  will  carry  the 
double  date  1776-1976  under  the  portraits  of  Presidents  Washington,  Kennedy 
and  Eisenhower  which  remain,  respectively,  on  the  three  coins. 
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Forty  percent  silver  proof  and  uncirculated  specimens  of  the 
Bicentennial  coins  ape  also  available  by  mail  order  from  the  Bureau  of 
the  Mint,  55  Mint  Street,  San  Francisco,  California  9^175.  The  three- 
piece  silver  Bicentennial  proof  sets  are  $12  per  set.  The  silver 
uncirculated  sets  are  $9  each. 

The  Bicentennial  coins  represent  the  most  important  coinage  change 
in  the  Mint’s  history,”  Mrs.  Brooks  said.  "It  is  the  first  time  designs 
on  circulating  coins  have  been  changed  in  honor  of  an  anniversary  of 
American  Independence  and  I  expect  them  to  touch  the  hands  of  every  man, 
woman  and  child  in  the  country." 


FACT  SHEET  ON  BICENTENNIAL  COINS 
What  are  the  Bicentennial  coins? 

In  honor  of  our  Nation's  Bicentennial  the  designs  on  the  reverse  sides  (backs)  of  the 
dollar,  half  dollar  and  quarter  are  being  changed.  In  addition,  each  coin  bears  the  double 
date  1776-1976".  This  change  was  authorized  by  Congress  in  the  Act  of  October  18,  1973. 

What  do  the  new  designs  look  like? 

The  dollar  reverse  shows  the  Liberty  Bell  and  the  moon.  The  reverse  of  the  half 
dollar  depicts  Independence  Hall.  The  back  of  the  quarter  pictures  a  Colonial  drummer. 

The  designs  were  chosen  from  those  submitted  in  a  national  competition. 

Are  the  obverse  sides  (front)  the  same  as  they  were? 

Yes,  except  for  the  change  in  date  to  "1776-1976",  the  obverse  or  "heads"  sides  have 
remained  the  same.  Presidents  Eisenhower,  Kennedy  and  Washington  continue  to  be  honored 
on  the  dollar,  half  dollar  and  quarter,  respectively, 

Hov  and  vhen  can  I  get  some  of  these  new  coins? 

Bicentennial  half  dollars  are  to  be  released  beginning  July  7,  1975.  These  are  to  be 
followed  by  the  quarters  and  dollars  later  in  the  year.  The  coins  are  being  issued  to  the 
public  only  through  commercial  banks. 

Hov  long  will  these  new  coins  be  available? 

The  coins  will  be  released  by  the  Federal  Reserve  to  commercial  banks  constantly 
throughout  the  Bicentennial  period,  at  least  through  1976.  After  that  time,  the  coins  musr 
again  bear  the  date  of  coinage.  The  coins  may  continue  to  bear  the  Bicentennial  designs  at 
the  discretion  of  the  Secretary  of  the  Treasury. 

Are  they  different  in  any  other  way  from  regular  coins? 

The  coins  are  the  same  size,  shape,  weight  and  metallic  composition  as  the  197**  coins. 

Can  I  get  the  1975-ciated  dollars,  half  dollars  and  quarters? 

No  1975-da ted  dollars,  half  dollars  or  quarters  will  be  produced  by  the  Mint. 

What  can  you  tell  me  about  the  special  silver  sets  of  these  Bicentennial  coins? 

The  special  sets  of  these  three  coins  are  available  in  kcfi  silver  in  "proof"  ($12.00) 
and  "uncirculated"  ($9.00)  quality.  Each  set  contains  one  each  of  the  three  coinr,  hand¬ 
somely  packaged.  For  more  information,  customers  may  write:  v 

Bureau  of  the  Mint 

55  Mint  Street 

San  Francisco,  CA  96175 

Where  can  I  get  more  information  about  the  new  Bicentennial  coins  for  circulation? 

All  inquiries  should  be  addressed  to: 

Department  of  the  Treasury 
Bureau  of  the  Mint 
Office  of  Public  Services 
Washington,  DC  20220 


Telephone  Number:  (202)  96U-5OII 
or  (202)  96U-2389 


OPTIONAL  FORM  NO.  10 

MAY  1962  EDITION 

OSA  FPmR  (41  CFR)  101-11.6 

UNITED  STATES  GOVERNMENT 

Memorandum 


TO  :  Employees,  United  States  Hint  at  Denver 


date:  June  13,  1975 


FROM  :  Superintendent 


SUBJECT:  Information  re  Bicentennial  Coins 

The  attached  information,  received  on  telecopier  today,  is 
for  your  information  and  for  dissemination  to  the  public.  The  letter 
and  attachment  were  mailed  by  the  Bureau  of  the  Mint  to  national  banks 
to  avail  tellers  of  information  asked  of  them.  Primarily,  the  Bureau 
is  requesting  we  tell  interested  parties  that  the  half  dollar  will  be 
released  on  July  7,  1975,  and  the  release  of  the  quarter  and  dollar 
will  be  later  in  the  year  (a  definite  date  has  not  yet  been  set). 

JulLr 


Buy  U.S.  Savings  Bonds  Regularly  on  the  Bay  roll  Savings  Plan 


*  if 

DEPARTMENT  OF  THE  TREASURY 

WASHINGTON,  D,C-  2CZ23 

owtonwi «»  tw  mint  Joe*  9,  1975 

Dear  Sir: 

» 

Do  J05  tocw  about  the  big  change  In  your  ffimll  ebsogtt 

If  not.  you  MOT  will  —  intciwc  those  fsaoni  faces  of  ZLfenk*/er*  Xennedy  and 
Bwhicgton  dbe  have  a  new  date  —  1776-1976  —  aai  n ot  backs  la  celebration  of  our 
Batio&'s  20Otfc  birthday. 

On  July  7.  or  sa&a.  after ,  you  vlll  receive  tbs  first  of  the  Blce&tssnlsl  coin*  — 
the  half  dollar  —  to  release  to  the  public*  And  before  the  cad  of  the  year*  the 
Federal  Rwn c  Sy*t«  will  have  diatrihated  a*eple  supplies  of  nil  three  circulating 
"coins  to  the  l&tios**  ffnaseial  institutions* - 

Then*  when  you  flip  *  quarter  and  it  coses  op  tails*  you  srs  going  to  tse  4 
Cftlattlsl  dmaaer;  Independsacs  Ball  will  greet  you  on  the  h*1f  dollar;  boco  *r&A 
liberty  Bell  cm  tbs  dollar*  The  three  new  reverse  designs  chosen  to  appear  on  these 
historic  coins  tots  selected  is  s  natio&al  design  coepe tition  that  drew  dose  to 
lt0Q0  entries*  v 

Initially*  there  nay  be  a  run  co  the  coin*  by  collectors  end  the  general  public. 
Rest  assured*  however*  that  sufficient  quantities  of  1974  quarters,  halve*  and  dollar* 
are  on  hand  to  sect  any  mergeocy*  sod  production  of  the  Bicentennial  coins  has  b eea 
Increased  In  sntlcipatloa  of  ugususl  dewrod* 

To  ne*  these  coins  —  like  *11  our  coin*  —  are  syabola  of  our  Katina* s  200  years 
of  freedoa.  Tbsy  sre  w*aii  piece*  of  onr  historical  and  cultural  heritage  —  passing 
froo  b*©d-txH-hand  and  Sinking  us  to  the  cherished  ides]*  of  ocr  forefathers.  LI SB31T 
see*  the  rallying  cry  of  tbs  American  Revolution  — k  and  LlBESTf  has  been  so  proclaissd 
snd  Inscribed  on  each  and  every  coin  since  the  creation  of  the  B.S.  Mint  in  1792. 

Launching  s  patiooal  coinage  was  s  big  step  forward  in  th*  fomtion  of  out  ytxm  < 
Fsti^i-  Be  are  no^  1  the  asst  significant  coinage  change  In  the  history  of  th; 

~«itttT 


1  feelieva  this  revolutionary  design  change  honoring  sn  smivsrssry  of  American 
Independence  will  let  the  public  know  the  Spirit  of  *76  is  alive  *nd  veil  st  their 
fxtendly  neighborhood  back.  I  hops  when  you  s«  these  coins  they  will  Inspire  you  to 
give  then  the  wara*  Innovative  i&tzodoctiou  to  the  public  they  deserve. 

Attached  ia  an  information  sheet  you  kj  Irish  to  duplicate  and  give  to  your 
teller*-  It  should  be  helpful  in  answering  questions  they  scat  likely  will  bs  asked 
by  your  cu*£0mt*» 

Thank  you  for  whatever  you  can  do  to  help  wake  our  Bicentennial  a  noteworthy 
celebration. 


^  Keep  Fnedm  t*  Year  rt>ivn  With  US.  Sattnrt  Bools 

^  -£k**~*  ^  ?  r ,  e,  i-  ^  p 


Yecsr  W  am  yen. 

Are  the  ^eet^t>i^vUQ 


^  cf  &ar  '.c.tiaa1*  lic«tealil  the  design*  cm  tbe  reverse  side*  (Wb)  of  tbe 

half  dollar  and  overtax  ere  being  changed.  To  eddlcle£»  each  cola  bear*  tie  doable 
d*t«  *1776-1376.*  This  chaage  «j  «*thcrixed  by  Congress  in  tb*  Act  of  October  15,  1373. 


Shat 


the  aw  dai^s  lock  HbT 


da liar 


tb*  Liberty  Bell 


»«  The  revere*  of  the  half 


dollar  delicto  I^fpcx«c«  Ball.  The  back  of  tbe  quarter  picture*  a  Cnl  rental 
T^a  desire  were  theses.  £r*»  the***  Knitted  la  a  cxtlaal  competition. 


At*  tbe  clrvgree  sides  (frost)  the 


*§  they  vere? 


T*»,  exovpt  for  tbe  change  la  date  to  *1775-1976, *  the  obverse  or  *bead«*  ■idea  have 
the  tf2t.  ?rMldttti  F.i  fshe^tr ,  Ifgirit  and  bsMngt&a  co&tiso*  to  be  hocordd  _ 


“cq  the  dollar,  half  dollar  aad  garter,  respectively 
cer  I  ret  caae  of  these  new  coins* 


Rirectegniai  half  dnUars  are  to  be  released  begisaias  Jaly  7,  1975.  These  are  to  bo 
folloood  by  the  garters  ad  dollar*  later  it  the  year.  The  cols*  are  bein*  listed  to 
jfcibllc  coly  through  cosafegrclal  bask*. 


BO*  loos  will  the** 


cols*  be  available? 


The  coin*  will  be  released  by  the  Federal  Reserve  to  rr— erM  il  beaks  constantly 
throc^htet  the  Bicentennial  period,  at  least  through  1976.  After  that  time,  the  coins  mist 
agsip  bear  the  data  of  coinage.  The  coins  may  cent  irate  to  bear  the  Blcectemiai  designs  at 
the  discretion  of  the  Secretary  of  the  Treamxry. 


Are  they  different  la  any  other  wv  from  regular  cols*? 

Iba  coins  are  the  asse  else,  shrp*,  wight  and  metallic 
tn  1  fft  1975-dated  dollars,  half  dollars  and  quarters? 


it ion  aa  tb*  1974  coins. 


-  5o  1973— dated  dollars,  balfdollara  or  ^carter*  will  be  produced  by  the  Hint. 

V^at  yoc  a*  abtet  the  greets!  silver  sets  of  tb^s*  Bicentesslal  coins? 

rs^  special  seta  of  theme  thro*  coins  are  available  in  432  silver  In  ^proof*  C$12. Q0> 


aad  "racircoleted"  (S9.00)  ^uaiiry.  Each  set  contains  ooe  each  of  th*  threw  coins,  hand- 
tjmatlj  pscks*ed»  For  more  information,  enstcoe rs  may  write: 

Stream  of  the  Kict 
55  Hint  Street 

Franc  i«co,  CA  96175 


rr5  I  cat  more  information  sheet  the  new  liceeteonlal  coins  for  circulation? 
All  in?olrtes  should  be  addressed  to: 

Telephone  fcmber:  (202)  964-5011 
or  (202)  964-2389 


of  the  Trusty 
jereaa  c t  the  hint 
Office  of  Public  Services 
U^ahi££tce,  PC  20220 


June  1975 


biographies  of  the  designers  for 


THE  BICENTENNIAL  COINS 


On  March  6.  1974.  the  Secretary  of  the  Treasury  and  Director  of 
the  Mint  made  the  final  selections  of  the  three  winning  designs  resulting 
from  the  National  Bicentennial  Coin  Design  Competition  for  the  reverses 
of  the  dollar,  half  dollar  and  quarter.  The  Treasury  Department  awarded 
$5,  000  to  each  of  the  winning  designers. 

JACK  L.  AHR,  1802  South  Highland  Avenue,  Arlington  Heights, 

Illinois  60005,  designed  the  colonial  drummer  boy  selected  to  appear  on 
the  reverse  of  the  quarter.  "  ' 

Mr.  Ahr  opened  his  own  company.  Jack  Ahr  Design  and  Sales  in 
Arlington  Heights,  two  years  ago.  The  company  specializes  in  the 
design  of  custom  products,  such  as  sales  and  employee  incentives  awards. 

For  16  years  prior  to  opening  his  own  business,  he  was  employed  as  an 
artist,  art  director  and  director  of  creative  services  for  companies  serving 
the  high  school,  college  and  industrial  markets,  designing  such  items  as  class 
rings,  medals,  pins,  special  awards  and  commemorative  medallions. 

He  studied  art  for  two  years  at  the  Bowling  Green  State  University, 
Bowling  Green,  Ohio,  and  continued  his  art  studies  at  the  John  Herron 
Institute  of  Art,  Indianapolis,  Indiana  and  the  American  Academy  of  Art, 
Chicago,  Illinois. 

Mr.  Ahr  served  two  years  in  the  U.  S.  Army  stationed  at  Fort 
Knox,  Kentucky.  Born  June  23,  1931,  at  Cincinnati,  Ohio,  he  is  married 
and  the  father  of  five  children. 
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SETH  G.  HUNTINGTON'S  design  of  Independence  Hall  was  selected 
to  appear  on  the  reverse  of  the  half  dollar.  Mr.  Huntington  resides  at 
4153  Aldrich  Avenue  South,  Minneapolis,  Minnesota  55409. 

Currently  he  is  manager  and  art  director  of  the  Custom  Art  Depart¬ 
ment  of  Brown  and  Bigelow,  the  largest  calendar  and  advertising  specialty 
house  in  the  world.  He  is  a  graduate  of  Minneapolis  College  of  Art  and 
Design  and  served  on  the  faculty  of  the  St.  Paul  Arts  and  Science  Center. 

His  experience  as  an  artist  and  designer  has  been  in  corporate  design, 
educational  materials,  book  illustrations  and  advertising  and  display.  He 
has  received  numerous  citations  and  awards  including  two  "Printing 
Industries  of  America"  annual  graphic  arts  awards.  He  has  exhibited  as 
a  potter  and  sculptor  and  specializes  in  small  highly  detailed  pieces  sculpt 
in  wax  and  cast  in  sterling  through  the  lost  wax  process. 

Born  February  12,  1930,  in  Minneapolis,  Minnesota,  he  is  married, 
the  father  of  eight  children  and  he  has  two  grandchildren. 

DENNIS  R.  WILLIAMS,  whose  design  of  the  Liberty  Bell  and  moon 
has  been  chosen  for  the  back  of  the  dollar  coin,  is  a  student. 

He  is  21  years  old  and  in  his  junior  year  at  the  Columbus  College  of 
Art  and  Design  in  Columbus,  Ohio,  majoring  in  sculpture.  His  sculpture 
instructor  assigned  him  the  National  Bicentennial  Coin  Design  Competition 
as  a  design  problem. 

Mr.  Williams  was  born  in  Erie,  Pennsylvania,  October  26,  1952,  but 
resides  at  880  East  Broad  Street  in  Columbus  while  attending  school.  He 
says  he  would  eventually  like  to  teach  sculpture  at  the  college  level  and  plans 
to  use  his  $5,  000  award  to  continue  his  education. 


Initial®4.* 


July  23,  W73 


AHUM 


Additional  Storage  for  llcuntuunlal  Coin* 


Denver  Mint 


for  T*«r  note,  P.  W.  Shea's  analysis  on  above  subject  fer- 
uardod  to  you  by  nauoraodua  dated  July  11  Is  consented  open  as 
follows t 


In  our  past  discussion a  and  In  a  non  recent  discussion 
with  P.  Ihaa  on  the  Aon  subject,  it  was  our  Una  of  thought 
that  cent  coins  (and  naybe  nickels)  should  bo  stored  outside 
the  Mint  structure  and  sake  such  vacated  space  available  for 
storing  subsidiary  coins.  The  three-week  Denver  cent  prodne- 
tlen,  250,000,000  plecee,  was  thus  astabllshad  as  the  storage 
reqnlreueat  exterior  to  Kftat. 


Over  the  pest  12  woe the,  the  average  Inventory  In  eenea 
hae  been  55,000,000  plecee  (11,000  bags)  and  the  Inventory  In 
niekala,  27,000,000  pleees  (6,750  baps).  With  a  total  currant 
stars*#  capacity  of  100,000  begs  In  the  Denver  Mine  vaults, 
cants  and  nickels,  with  a  total  avenge  Investor?  of  17,750 
bags,  have  occupied  18X  ef  this  storage  ares  In  the  past  and 
will  llkaly  sustain  this  occupancy  In  the  future. 

If  wa  new  develop  e  projection  en  Bicentennial  Coinage 
product leu  and  storage  requlrenauta ,  we  catena,  par  the  latest 
F»B  Information,  that  tbu  following  Inventory  of  coin*  will  bo 
repaired  ea  indicated  dates  by  tits  banks  to  iaplraaat  distribution. 


MUlluu  Plecee  Kauai  rad 

Dollar  Coins  60-100  7/1/75 

*alf-Dallar  100-200  3/1/75 

Quarter  300-600  1/1/76 

Per  planing  purpusaa,  wa  will  assuna  the  uid-peiat 
reoolranast  and  assuna  that  1/2  ef  the  coiua  will  be  produced 
at  the  Denver  Hint  begluelng  January,  1375.  This  facility 
will  thus  produce,  stars  and  provide  accelerated  dell vary  to 
tha  P*B  as  follows: 


Storage 

Until 


Qaaoaf nation 

Bisens 

Bags 

Dollar 

40,000,000 

40,000 

Half-Dellar 

73,000,000 

17,500 

Quarter 

175,000.000 

290,000,000 

43.730 

121,250 

Joly  1,  IW3 
Bept.  1,  W7S 
Jan.  1,  1376 


W*  weald  expect  to  level  protection  at  26,000,000  pines* 
per  math  an  the  above  three  deaminations ,  providing  firet 
the  dollar,  then  the  half-dollar,  end  last  the  guar ter.  On 
•■***.*  J1**.  "•  «*«W  expeet  shlpacat  to  begin  about  Hay  15  on 
the  dollars,  July  IS  on  the  half-dollars,  and  October  15  on  the 
quarters.  Maxima  storage  requirements  meld  occur  an  May  15 
•t  a  peak  of  77,300  bags. 


If  n  would  relocate  the  cent  and  nickel  storage  function 
in  its  entirety  to  the  Butler  Building,  ve  uould  free  up  vault 
storage  space  for  an  average  of  17,730  bags  of  coin  within  tbs 
Mint,  whereas  naxinm  storage  requirements  for  the  Bicentennial 
Coins  is  77,730  bsgs.  Also,  the  17,730  bag  count  will  ha 
exceeded  by  Bicentennial  storage  requireaents  for  10  smiths  of 
ihe  Calender  Tear  1973.  Undesirable  features  In  relocating  the 
cant  end  nickel  storage  operation  to  the  Butler  Building  ere: 

1.  Will  require  noving  3,300  hags  of  cents  end  660  bags  ef 
nickels  daily  fron  the  Mint  building  to  the  Butler 
Building.  Ibis  equates  to  66  skids  (carte)  of  coins 
aaviag  counter  to  work  flow  end  rear-deck  unloading 
operations  through  the  entire  notarial  flew. 


2.  If  20  chide  per  hour  are  sowed  fren  the  dock  to  the 
Better  Building,  the  deck  will  he  tied  up  3-1/2  hours 
oe  coin  covenant  only,  coaster  the  need  to  unload  aa 
average  ef  four  truckloads  ef  purchased  coinage  strip, 
end  nova  frou  the  yard  to  the  building,  vie  the  dock, 
eeae  200,000  to  300,000  pounds  of  coinage  atrip  dally. 


3.  The  relocation  of  the  function  is  Inadequate  to  satisfy 
the  reqel revent  for  storage  apace  for  Bicentennial  Coin, 
sad  will  necessitate  additional  cole  handling  effort 


Aa  ea  alternate  to  exclusive  outside  storage  ef  cents  and 
nickels,  the  fallowing  is  ear  plan  of  action. 


3- 


1. 


2. 


SLri?f  U  •t?r*d  lB  o  to  STAG 

-«.t  Point  (If  necessary).  and  lnot.ll  .  vault 

ff  *  — *  #f  epproxlnatsly  $3,300,  at  tba  r«.t  nd 
rOWl*tlOB  by  January  1,  1974. 

™  w111  P*w44«  store**  for  31,000  baga. 

J"  th*  «ltlioa.h  MM,,  to  difficult 

*  «neo  In  and  out  basle  for  Bicentennial  Colaa.  * 

BV^*  atA*.A.  Jf _ ««  aaa  .  * 


tm«  -iTi  -  B"4*  w  aieentennla 

711  *11  provi<!®  etorag*  fo*  31,000  bags. 

3*  ainri^irs^r*3*  *f  <**- 1.  vt  *.!« 

T,’”'?  **“  ®f  t»0  TO  lMftm  cola  stance 
points)  to  accept  early  delivery  In  thlo  nrunt. 

**  ta  Ita"  3  I  belle**  os  can  find 

aoltablo  space  to  store  16,000  bags  of  coins  in  a 

*5*  “??  lf  — ™*ty  weaevros 
•iaxad  oonovhat.  Vs  will  pursue  this  farther. 


Tour  concurrence  in 


the  above  plan  is 


npniM. 


«e:  B.  F.  Praro 

V.  Shea,  Denver 
C-  C.  Across 


TO 


c#«)  W%  .14 

ItNLT.-D  ST.  .TiS  GOVERNMENT 


-.-zncrandum 


:  Fr.nk  H.  Mactonald,  Oaputy  Director  of  the  Hint  Mu:  Jul),  „  ,,,, 

Q,  / 

from  ;  Frank  W.  Rhea^a'c'n  i  ties  fVojLt  Manager 


s^JECT;  Addfjjjjjltofn  Storage  at  Denver  Mint  to  Meet  Bicentennial 


f 
/  < 


’’  ^1S  r,em0  Js  in  response  to  your  telephone  request  for  me  to  oreoare 
•  concept  p.ans  to  provice  additional  coin  storage  at  Denver  Tn  InZTo  n 

Saltfes^nd 'Tnl  *  a"d  stockPi,e  Ihe  new  BicntSnlll  qutle^, 

.  .  c  ,ars*  T..e  stated  requirement  is  to  have  the  capability 

scoring  approximately  three  weeks  of  Denver  1q  production  (250  million  ‘ 
?"“s> ooy  of  «S.Po*is?,;°nv"us' " ; £ 

s-SEii  SSK  SM”  ,or  s,or*se  and 

P*  ?^®rage  of  250  million  1$  pieces  equals  50,000  bags  at  $50.00  per  bao 

; TnVtl  LyMTk"^°  ba9SJ'°  the  i»  .4?; 

v  -  T , ,  ..  ,  ^  pa  ets-  The  standard  size  of  the  pallet  is  22"  x  30" 

.  **  high.  Thus  one  pallet  would  occupy  2'  x  24'  or  5  sq  ft  and 
tnerefore  833  pallets  stacked  3  high  would  required  net  ITorlge  space  of 
i,400  sq.  ft.  To  provide  for  access  aisles,  compartment  partitions,  etc. 
results  in  a  gross  space  requirement  of  approximately  2,100  sq.  ft. 

3.  My  first  recommendation  to  meet  this  requirement  is  to  use  the  exist¬ 
ing  Butler  Building  No.  1,  located  in  the  southwest  corner  of  the  present 
mint  site  as  shown  on  the  attached  drawing.  This  building  has  a  net 
inside  space  of  3,500  sq.  ft.,  with  a  12  ft.  eave  height.  It  would  be 
possible  to  stack  pallets  four  high  in  this  building,  but  at  only  three 
high  it  is  feasible  to  store  about  86,000  penny  bags,  or  432  million 
pieces,  therein.  This  amounts  to  twenty-six  days  average  Denver  Mint 
penny  production.  In  order  to  provide  somewhat  more  security  for  this 
building,  the  two  doors  can  be  wired  with  anti-intrusion  alarm  devices 
connected  to  the  existing  security  control  console.  Also,  two  or  three 
ultrasonic  alarm  devices  could  be  installed  in  the  building  and  connected 
with  the  security  console, /§s  an  additional  security  measure,  a  guard 
could  be  posted  full  time  to  provide  continuous  human  surveillance  of  the 
building  while  it  is  being  used  for  coin  storage  and  shipment  operations. 

The  coins  would  be  moved  in  pallets  across  the  existing  loading  dock  ad'a- 
cent  to  Fourteenth  Street,  picked  up  by  forklifts  operating  at  ground 
level  and  moved  to  the  storage  compartments  within  the  building.  Shipment 
can  be  handled  by  spotting  trucks  at  the  overhead  door  and  loading  with 
forklifts.  Some  strip  coils  normally  stacked  in  the  area  in  front  of  the 
door  would  have  to  be  relocated  to  provide  space  for  shipping.  Lastly, 


B~y  U.S.  Savings  Bonds  Regularly  on  the  Payroll  Savings  Plan 
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the  building  can  he  used  for  this  operation  without  any  real  interference 
with  current  operations,  as  the  small  volume  of  coin  bags  and  other  m:  li¬ 
ce  PaneouG  items  presently  stored  in  this  building  can  be  relocated  to 
unused  areas  in  the  Mint. 

4.  An  alternative  would  be  to  construct  a  new  one-story  concrete  vaul 
addition  connected  to  the  Mint  annex,  as  shown  in  red  on  the  attachec 
drawing.  To  provide  the  gross  storage  space  required  and  sufficient  ship¬ 
ment  area,  this  addition  should  have  the  dimensions  as  shown,  or  a  total 
area  of  2,760  sq.  ft.  It  is  estimated  that  these  reinforced  concrete 
vaults  could  be  constructed  at  about  $30.00  per  sq.  ft.  which  amounts  to 
$83,000.  There  would  bo  additional  costs  for  vault  doors  and  miscellaneous 
items  bringing  the  cost  to  about  $100,000.  Although  this  alternative 
would  provide  more  secure  storage,  it  is  not  recommended  that  we  spend 
$100,000  in  improvements  at  the  present  Mint  due  to  our  expected  relocation 
to  the  new  Mint  in  six  or  seven  years.  This  alternative  would  eliminate  32 
of  the  existing  136  employee  parking  spaces. 

5.  There  is  vault  space  within  the  Denver  Mint  which  has  not  been  used 
recently  for  operational  coin  storage.  Vault  space  presently  being  used 
for  coins  is  on  the  basement  level.  There  is  a  vault  on  the  mezzanine 
level  which  can  be  placed  into  operation,  preferably  on  a  one-time  in  and 
out  basis  (because  of  difficulties  with  access),  for  storage  of  the  Bicen¬ 
tennial  quarters,  halves  and  dollars.  Approxima tel y  20,000  bags  of  these 
coins  can  be  stored  in  this  vault.  A  similar  sized  vault  on  the  first 
floor  level  is  about  50  percent  occupied  presently  with  bullion.  The 
bullion  could  be  consolidated  at  one  end  of  the  vault  and  the  remaining 
one-half  used  for  Bicentennial  stockpiling  in  the  amount  of  10,000  bags. 
Thus,  there  is  a  storage  potential  for  30,000  bags  within  the  Mint,  in 
addition  to  the  100,000  bags  storage  presently  being  utilized. 
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DEPARTMENT  OF  THE  TREASURY 

Fiscal  Service,  Bureau  of  Government  Financial  Operations 

(Dept.  Circular  670;  1975  Rev.] 

COMPANIES  HOLDING  CERTIFICATES  OF  AUTHORITY  AS  ACCEPTABLE  SURETIES  ON  FEDERAL  BONDS  AND  AS  ACCEPTABLE 

REINSURING  COMPANIES 


July  1,  1975. 

This  circular  is  published  annually,  as  of  July  1,  solely  for  the  information  of  Federal  bond-approving  officers  and  per¬ 
sons  required  to  give  bonds  to  the  United  States.  Copies  of  this  circular  may  be  obtained  from:  Audit  Staff,  Bureau  of  Gov¬ 
ernment  Financial  Operations,  Treasury  Department,  Washington,  D.C.  20226.  Telephone:  (202)  964-5284.  Interim  changes 
in  the  circular  are  published  in  the  Federal  Register  as  they  occur. 

The  following  companies,  except  where  otherwise  noted,  have  complied  with  the  lawr  and  the  regulations  of  the  Treasury 
Department  and  are  acceptable  as  sureties  on  Federal  bonds,  to  the  extent  and  with  respect  to  the  localities  indicated  opposite 
their  respective  names. 

John  K.  Oarlock, 

Fiscal  Assistant  Secretary . 


COMPANIES  HOLDING  CERTIFICATES  OF  AUTHORITY  FROM  SECRETARY  OF  THE  TREASURY  UNDER  SECTIONS  6  TO  13  OF  TITLE  6  OF 
THE  UNITED  STATES  CODE  AS  ACCEPTABLE  SURETIES  ON  FEDERAL  BONDS,  INCLUDING  REINSURANCE  (See  Note  (a)) 


Uamea  of  companies  and  locations  of 
principal  executive  offices 


Underwriting 
limitations 
(net  limit  on 
any  one  risk) 
in  thousands 
of  dollars. 
(See  note  (b)J 


States  and  other  areas  in  which  licensed  to  transact 
surety  business.  (See  note  (c)) 


State  or  other  area  in  which  incorpo¬ 
rated  (In  capitals),  and  judicial 
districts  in  which  process  agents 
have  been  appointed  (letters  preceding 
names  of  States  indicate  judicial 
districts).  [See  note  (d)'] 


AID  Insurance  Company  (Mutual) , 
Des  Moines,  Iowa 


Accredited  Surety  and  Casualty 
Company,  Inc.,  Orlando,  Florida 
,  ' 

The  Aetna  Casualty  and  Surety 
Company,  Hartford,  Conn. 

Aetna  Fire  Underwriters  Insurance 
Company,  Hartford,  Conn. 

Aetna  Insurance  Company,  Hartford , 
Conn. 

Aetna  Life  and  Casualty  Company, 
Hartford,  Conn. 

Allegheny  Mutual  Casualty  Company, 
Meadville,  Pa. 

Allied  Fidelity  Insurance  Co., 
Indianapolis,  Ind. 


Allied  Insurance  Company, 
Philadelphia,  Pa. 

Allied  Surety  Company, 
Portland,  Me. 

Allstate  Insurance  Company, 
Northbrook,  Ill. 


American  Agricultural  Insurance 
Company,  Park  Ridge,  Ill. 


American  Automobile  Insurance 
Company,  San  Francisco,  Cal. 


3,101 

112 

20,514 

761 

10,012 

82,276 

86 

131 

447 

41 

65,464 

1,751 

7,274 


Aria.,  Ark.,  Cal.,  Colo.,  Idaho,  HI.,  Ind., 
Iowa,  liana. ,  Minn.,  llo.,  Mont.,  Nebr., 

N.  Mex.,  N.  Dak.,  Okla. .  Oreg.,  S.Dak., 
Tex.,  Utah,  Wash.,  Wls.,  Wyo. 


Fla.,  Ga. 


All  except  Ala.,  C.Z. ,  Guam,  Oreg., 
Puerto  Rico,  S.C.,  Virgin  Islands. 


All  except  C.Z.,  Guam. 


Mich., 


Alaska,  Fla.,  Ill.,  Ind.,  La.,  Md., 

N.J.,  Ohio,  Pa.,  Vis. 

Ala.,  Alaska,  Aria.,  Cal.,  Colo.,  Del.,  Ga., 
Idaho,  Ind.,  Kans.,  Ky. ,  La.,  Mass.,  Minn., 
Miss.,  Mo.,  Mont.,  N.Mex. ,  N.Dak.,  Okla., 
Oreg.,  Tenn.,  Tex.,  Utah,  Wia.,  Wyo. 

All  except  Hawaii,  La.,  Puerto  Rico,  Vt., 
Virgin  Islands. 


411  except  C.Z. ,  Guam,  Virgin  Islands. 


Aria.,  Colo.,  Fla.,  Ga. ,  Idaho,  Ill., 

Ind.,  Iowa,  Mo.,  N.Mex. ;  N.C.,  N.  Dak., 

Oreg.,  Pa.,  S.C.,  Tex.,  Wash.,  Wis.,  Wyo. 
(Reinsurance  only  in  Kans. ,  Mass.,  H.Y.^Va.) 

All  except  CtZ. ,  Guam,  Puerto  Rico, 

Virgin  Islands. 


IOWA— Ariz.,  Cal. ,  Colo.,  D.C.,  Idaho, 
Ill.,  Kans.,  Minn.,  Nebr.,  N.  Dak., 
Okla.,  Oreg.,  S.  Dak.,  Utah,  Wis.,  Wyo. 


FLA.— D.C. 


CONN.— All. 


CONN.—  D.C. ,  Md.,  vPa. 


CONN. — All  except  C.Z.,  Guam,  Hawaii, 
Virgin  Islands. 

/ 

CONN.—  D.C. ,  Mont. 

PA.— D.C. ,  sFla.,  nlll.,  Ind.,  Md.', 
eMich.,  N.J.,  Ohio,  eVa. ,  eWis. 

IND.— Aria.,  Cal.,  D.C.,  Kans. ,  eKy., 
me  La. ,  Mass.,  Minn.,  sMiss.,  Okla., 
evTenn. ,  eTex. 


CAL.—  D.C. ,  Tex. 

PA.— D.C. 


Ill. — cCal. ,  Colo.,  Conn.,  D.C.,  mFla. , 
nGa. ,  slnd.,  Kans.,  eMich.,  sMiss., 
N.J.,  eN.Y. ,  wN.C.,  nOhlo,  ePa., 
eTex.,  wVa. ,  eWis. 

IND. — D.C. 


MO.— All  except  C.Z. ,  Guam,  Virgin 
Islands. 


♦See  footnotes  at  end  of  table. 
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Nows  of  coop  antes  and  locations  of 
principal  executive  offices 


Underwriting 

limitations 

(net  limit  on  States  and  other  areas  in  which  licensed  to  transact 
any  one  risk)  surety  business.  (See  note  (c)J 

in  thousands 
of  dollars. 

(See  note  (b) ] 


State  or  other  area  in  which  incorpo¬ 
rated  (in  capitals),  and  judicial 
districts  in  which  process  agents 
have  been  appointed  (letters  preceding 
names  of  States  indicate  judicial 
districts).  [See  note  (d)] 


American  Bonding  Company,  79 

Los  Angeles,  Cal.  — 


American  Casualty  Company  of  3,159 

Reading,  Pennsylvania,  Chicago,  Ill. 

American  Credit  Indemnity  Company  1,712 

of  dew  York,  Baltimore,  Md. 


The  American  Druggists'  Insurance  173 

Company,  Cincinnati,  Ohio 


American  Economy  Insurance  Company,  3,470 

"Indianapolis,  Ind. 

American  Empire  Insurance  Company,  1,289 

Watertown,  N.Y. 


Alaska,  Arlz.,  Ark.,  Cal.,  Colo.,  D.C., 

Idaho,  Iowa,  Kans.,  Miss.,  Mo.,  Mont.,  Nebr., 
Nev.,  N.Mex. ,  Oreg.,  Utah. 

All  except  C.2.,  Guam,  Virgin  Islands - - 


Cal.,  Colo.,  Conn.,  Del.,  Ill.,  Ind., 

Iowa,  Me.,  Md. ,  Mass.,  Minn.,  Mo., 

N.H.,  H.J.,  N.Mex.,  N.Y. ,  N.C.,  Ohio, 

Okla. ,  Pa.,  R.I.,  Vt.,  Wash.,  W.  Va. 

Ala.,  Fla.,  Ga. ,  Ill.,  Ind.,  Iowa,  Ky. ,  Md., 
Mich.,  Miss.,  H.Y.,  N.C.,  Ohio,  Tenn.,  Tex., 
Va.,  W. Va. ,  Wls. 

All  except  C.Z.,  Conn.,  Guam,  Hawaii,  Mass.,  N.J, 
Puerto  Rico,  Virgin  Islands. 

All  except  Alaska,  C.Z.,  Guam,  Puerto  Rico, 
Virgin  Islands. 


NEBR. — Alaska,  Arlz.,  Ark.,  nesCal. , 
Colo.,  D.C.,  Idaho,  Iowa,  sMiss,  Mo., 
Mont.,  Nev.,  N.Mex.,  Oreg.,  Utah,  wWash 

PA.— -All  except  Guam,  Virgin  Islands. 
N.Y.— D.C. 


OHIO-D.C. 


IND. — All  except  C.Z.,  Guam,  Puerto 
Rico,  Virgin  Islands. 

N.Y. — Arlz. ,  Cal.,  Colo.,  Conn.,  Del., 
D.C. ,  elU.,  slnd.,  nlowa,  Ky, ,  Me., 
Md.,  Mich.,  Minn.,  Mont.,  Nebr.,  N.H. , 
N.J. ,  N.fex.,  N. Dak. ,  nOhio,  Pa.,  R.I., 
S.Dak. ,  Tenn.,  Utah,  Vt.,  wWls. 


American  employers'  Insurance  3,665  All  except  Guam,  Puerto  Rico* 

Company,  Boston,  Mass. 


MASS. -All  except  Guam. 


American  Fidelity  dompany, 
Manchester,* N.H. 


418  Coon.,  Iowa,  Me.,  Mass.,  Miss.,  N.H.,  R.I.,  Vt. 


VT. — All  except  C.Z.,  Guam,  Kans., 
Puerto  Rico,  Virgin  Islands. 


American  Fidelity  Fire  Insurance  524 

Company,  Woodbury,  N.Y. 

American  Fire  and  Casualty  Company,  739 

Hamilton,  Ohio 

American  and  Foreign  Insurance  793 

Company,  New  York,  N.Y. 

American  General  Insurance  Company,  16,880 

Houston,  Tex. 


All  except  Alaska,  C.Z.,  Colo.,  Guam,  Hawaii, 
Kans.,  Mo.,  Nebr.,  N.H. ,  Virgin  Islands. 


Ala.,  Ark.,  Colo.,  D.C.,  Fla.,  Ga. ,  Kans.,  Ky. , 
La.,  Md.,  Miss.,  Mo.,  N.C.,  Okla.,  S.C., 

Tenn. ,  Tex. ,  Va. 

All  except  C.Z. ,  Del.,  Guam,  La.,  Oreg., 

Puerto  Rico,  S.C. ,  Va.,  Virgin  Islands. 

Mich.,  Pa. ,  Tex. - 


N.Y.— Ariz.,  Cal.,  D.C.,  nGa.,  Idaho, 
nlll.,  La.,  Md.,  Mich.,  Mont.,  Nev., 
N.  Max.,  Oreg.,  Puerto  Rico,  Utah, 
eVa.,  Wash.,  Wls.' 

FLA. — Ala.,  Ark.,  Colo.,  D.C. ,  Ga. , 
Kans.,  Ky. ,  La.,  Md.,  Miss.,  Mo., 
N.C.,  Okla.,  S.C.,  Tenn.,  Tex.,  Va. 


N.Y. —D.C. ,  Tex. 


Tex.— All  except  Guam,  Puerto  Rico, 
Virgin  Islands. 


American  Guarantee  and  Liability 
Insurance  Company,  Chicago,  Ill. 


778 


All  except  Ala.,  C.Z.,  Guam,  Hawaii,  Puerto  Rico, 
Virgin  Islands. 


N.Y. — Alaska,  Cal.,  Conn.,  D.C.,  nFla. , 
nsGa. ,  nslll. ,  nlnd..  Me.,  Md. ,  Mass., 
aHich. ,  Minn.,  Mo.,  N.H.,  N.J. , 

N.Mex.,  Ohio,  Pa.,  nswTex.,  Vt. 


American  Home  Assurance  Company, 

New  York,  N.Y. 

2,347 

All  except  Ark.,  C.Z.,  Guam,  Puerto  Rico, 

Virgin  Islands. 

N.Y.— D.C. 

American  Indemnity  Company, 

Galveston,  Tex. 

545 

Ala.,  Cal.,  Colo.,  D,C.,  Fla.,  Ga. ,  Ill., 

Ind.,  Iowa,  Kans. ,  Ky. ,  La.,  Hiss.,  Mo., 

Mont.,  N.  Hex.,  N.C.,  Ohio,  Okls.,  S.C., 

Tenn.,  Tex.,  Vs.,  Wls.,  Wyo. 

TEX. — All  except  Alaska,  wArk.,  C.Z. , 
Gaum,  Hawaii,  vMich.,  nOkla.,  Puerto 
Rico,  Virgin  Islands,  vVs. 

The  American  Insurance  Company, 
Principal  Office:  Newark,  N.J. 

Home  Office:  San  Francisco,  Cal. 

14,070 

N.J. —All  except  C.Z., 

Virgin  Islands. 

American  International  Insurance 
Company,  New  York,  N.Y. 

284 

All  except  C.Z.,  Del.,  Guam,  Hawaii,  N.H., 

Puerto  Rico,  Virgin  Islands. 

N.Y.— D.C. 

American  Liberty  Insurance  Company, 
Birmingham,  Ala. 

166 

All  except  Alaska,  Arlz.,  Ark.,  C.Z. , 

Conn.,  Del.,  D.C.,  Guam,  Hawaii,  Kans., 

Me.,  Mass.,  Mich.,  Nev.,  N.H. ,  N.J.,  N.Mex., 
N.Dak. ,  Ohio,  Oreg.,  Puerto  Rico,  R. I.,  S.C., 
S.Dak.,  Vt.,  Virgin  Islands,  U.Va.,  Wls. 

ALA.— Cal.,  Colo.,  D.C.,  Fla. ,  Ga., 
Iowa,  Kans.,  Ky. ,  La.,  Maas'.,  Minn., 
Mias.,  Mo.,  Nebr.,  Okie.,  Tenn.,  Tex, 

American  Manufacturers  Mutual 

Insurance  Company,  Long  Grove,  Ill. 

1,833 

All  except  C.Z. ,  Guam,  Okla.,  Puerto  Rico, 

Virgin  Islands. 

ILL. — All  except  C.Z. , 
Virgin  Islands. 

Guam,  N.Y. , 

American  Motorists  Insurance 

Company,  Long  Grove,  Ill. 

1,739 

All  except  Del.,  Guam,  N.H.,  Virgin  Islands— 

Ill. — All  except  C.Z., 
Islands. 

Guam,  Virgin 

American  Mutual  Liability  Insurance 
Company,  Wakefield,  Mass. 

1,468 

All  except  C.Z. ,  Guam,  Hawaii,  Puerto  Rico, 
Virgin  Islands,  Wls. 

MASS.— D.C. 

Amsrlcan  National  Fire  Insurance 
Company,  Los  Angeles ,  Cal. 

548 

All  except  C.Z.,  Conn.,  Guam,  La.,  Me.,  Mich., 
N.J. ,  Puerto  Rico,  S.C. ,  Virgin  Islands. 

N.Y. —All. 

♦See  footnotes  at  end  of  table. 
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districts  in  which  process  agents 
have  been  appointed  (letters  preceding 
names  of  States  indicate  judicial 
districts).  [See  note  (d),] 


American  Re-Insurance  Company, 

New  York,  N.Y. 

4,111 

Ail  except  Guam,  Virgin  Islands - 

N.Y.  ~A11  except  Guam. 

American  States  Insurance  Company, 
Indianapolis,  Ind. 

8,361 

All  except  C.2.,  Conn.,  Guam,  Mass.,  N.Y., 

Puerto  Rico,  Virgin  Islands. 

IND. —All  except  C.Z. ,  Cuam,  Maas., 
Puerto  Rico,  Virgin  Islands. 

Arkwright-Boston  Manufacturers  N 
Mutual  Insurance  Company, 

Waltham,  Mass. 

8,888 

Cal.,  Colo.,  Conn.,  D.C.,  Ill.,  Ind.,  Iowa,  Md., 
Mass.,  Mich.,  Minn.,  *>.,  Nebr.,  Nev. ,  N.H., 

N.J.,  N.Mex. ,  H.C. ,  Ohio,  R.I.,  Tex.,  Utah,  Vt., 
Wash.,  Wyo.  ’ 

MASS.— D.C. 

Associated  Indemnity  Corporation, 

San  Francisco,  Cal. 

1,549 

All  except  C.2.,  Guam,  Virgin  Islands _ 

CAL. — All  except  C.Z. ,  Guam, 

Virgin  Islands. 

Atlantic  Insurance  Company, 

Dallas,  Tex. 

1,123 

All  except  C.Z.,  Colo.,  Conn.,  Del.,  Guam, 

Hawaii ,  Idaho,  Iowa,  La.,  Me.,  Mass., 

Nebr.,  N.H.,  N.Y.,  N.Dak.,  Oreg.,  Puerto 

Rico,  R.I.,  Vt.,  Vs.  Virgin  Islands,  Wash., 

Wis. ,  Wyo. 

TEX.— All  except  Alaska,  C.Z.,  Guam, 
Hawaii,  eN. Y. ,  Puerto  Rico,  Virgin 
Islands. 

Atlantic  Mutual  Insurance  Company, 

New  York,  N.Y. 

4,940 

All  except  Aim.,  C.Z.,  Guam,  Hawaii ,' Virgin 

Islands. 

N.Y. —D.C. 

Auto-Owners  Insurance  Company, 
Lansing,  Mich. 

8,054 

Ala.,  Fla.,  Ga. ,  Ill.,  Ind.,  Iowa,  Kans., 

Ky. ,  Mich.,  Minn.,  Mo.,  Nebr.,  H.C. , 

N.Dak.,  Ohio,  S.C.,  S.Dak. ,  Tenn. ,  WU. 

MICH.— D.C. ,  nsFla. ,  Ill.,  Ind.,  lows, 
Minn.,  Mo.,  N.  Dak.,  Ohio,  S.Dak. 

Balboa  Insurance  Company, 

Newport  Beach,  Cal. 

1,807 

All  except  Ala.,  Ark.,  C.Z.,  Kana. ,  La. , 

Mass.,  Miss.,  Nebr.,  N.B. ,  N.J., 

N.C.,  N.  Dak.,  Puerto  Rico,  R.I.,  S.C., 

S.Dak.,  Tetm.,  Vt.,  Vs.',  Virgin  Islands, 

W.Vs. ,  Wis. 

CAL.— D.C. ,  Nev.,  wWash. 

/ 

Bankers  Multiple  Line  Insurance 
Company,  Chicago,  Ill. 

925 

All  except  C.Z.,  Del.,  Guam,  Idaho, 

Kans.,  La.,  Me.,  Oreg.,  Puerto  Rico, 

S.C.,  Tenn.,  Virgin  Islanda. 

IOWA— D.C. 

Bankers  and  Shippers  Insurance 

Company  of  New  York,  Burlington, 

H.C. 

;  } 

333 

All  except  C.Z.,  Guam,  Puerto  Rico, 

Virgin  Islands. 

N.Y.— mAla. ,  Ariz.,  Ark.,  Del.,  D.C., 
nFla. ,  nGa. ,  slnd.,  slows,  eKy.,  Me., 
Mass.,  Mich.,  Minn.,  sMias. ,  vMo. , 

N.H. ,  N.J.,  sOhio,  vOkla. ,  R.I.,  S.Dak., 
nvTex. ,  Wyo. 

Boston  Old  Colony  Insurance  Company, 
Jew  York,  N.Y. 

605 

All  except  C.Z.,  Guam- - 

MASS.— Ala.,  Alaska,  Ark.,  ncCal. ,  Conn., 
Del.,  D.C. ,  s Fla. ,  Ca.,  Hawaii,  Idaho, 
Kans.,  La.,  Me.,  Md.,  Minn.,  Miss.,  eMo. 
Mont.,  Nebr.,  N.  Hex.,  vseN.Y., 

N.C.,  S.C.,  Wyo. 

The  Buckeye  Union  Insurance  Company,' 
Columhua,  Ohio 

2,794 

D.C.,  Fla.,  III.,  Ind.,  Kans.,  Ky. ,  Mich., 

Mo. ,N. Y. ,  Ohio,  P*.,  Vs.,  W.Va. 

OHIO— D.C. ,  Ill.,  Ind.,  Ky.,  Mich., 

Minn.,  Pa.,  eTenn. ,  Vs.,  W.  Vs. 

The  Camden  Fire  Insurance  Asaociation, 
Philadelphia,  Fa. 

4,301 

All  except  Ark.,  C.Z.,  Del.,  Ga.,  Guam, 

Hawaii ,  Idaho,  La.,  Me.,  Miss.,  Mont.,  Nebr.,. 

N.B. ,  Oreg.,  Puerto  Rico,  S.  Dak. ,  Tenn., 

Tex.,  Virgin  Islanda,  Wash. 

N.J.— D.  C. 

Capitol  Indemnity  Corporation, 

Madison,  Wis. 

214 

. Ariz. ,  FIs.,  Idaho,  Ill.,  Ind.,  Iowa,  La.,  Mich., 
Minn.,  Mo.,  Mont.,  11.  Hex.,  N.Dak.,  Okla., 

S.Dak.,  Tex.,  Wis.,  Wyo. 

WIS.— D.C. ,  Pis.,  nGa.,  Idaho,  Ill., 

Ind.,  Iowa,  Kans.,  La.,  Mich.,  Minn. , 
wMo.,  Mont.,  N.Dak.,  vOkla.,  S.Dak. 

Cascade  Insurance  Company, 

Minneapolia,  Minn. 

238 

Alaska,  Arts.,  Cal.,  Colo.,  Hawaii,  Idaho, 

Ind.,  Minn.,  Mont.,  Wev.,  Oreg.,  Utah,  Wash. 

WASH. — All  except  C.Z. ,  Guam,  Puerto 

Rico,  Virgin  Islands. 

Centennial  Insurance  Company, 

New  York,  N.Y. 

1,576 

All  except  Ala.,  C.Z.,  Guam,  Virgin  Islanda. 

N.Y.— D.C. 

The  Central  National  Inaurance 

Company  of  Omaha,  Omaha,  Nebr. 

430 

All  except  C.Z.,  Guam,  Hawaii,  N.Y.,  Virgin 

Islands. 

NEBR.— oAla. ,  Ariz.,  eArk. ,  ceCsl. ,  Conn. 
Del.,  D.C.,  Idaho,  sill.,  slnd.,  nlowa, 
Kans.,  vKy. ,  eLa. ,  Me:,  Md.,  wMich., 
sMiss.,  vMo. ,  Nev.,  N.J.,  N.Mex.,  eN.C., 
nOkla. 

Century  Indemnity  Company, 

Hartford,  Conn. 

636 

All  except  C.Z. ,  Guan,  Hawaii,  Oreg.,  Puerto 

Rico,  Virgin  Islanda. 

CONN.— D.C. ,  Md.,  wPa. 

The  Charter  Oak  Fire  Insurance 

Company,  Hartford,  Conn. 

1,678 

CONN. — All  except  C.Z.,  Guam,  Puerto 

Rico,  Virgin  Islands. 

The  Cincinnati  Insurance  Company, 
Cincinnati,  Ohio 

2,376 

Ala.,  Ariz.,  Fla.,  Ga.,  Ill.,  Ind.,  Ky.,  Mich., 

N.C.,  Ohio,  Pa.,  S.C.,  Tenn.,  Va. ,  Wis. 

OHIO— mAla.,  D.C.,  sPla. ,  nGa.,  slnd., 

Ky. 

•See  footnotes  at  end  of  Cable. 
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Colonial  Surety  Company, 

Philadelphia,  Pa. 

Cower  dal  Insurance  Company  of 
Newark,  N.J.,  Hew  York,  N.Y. 

Commercial  Union  Insurance  Company, 
ho at on,  Maas. 

The  Connecticut  Indemnity  Company, 
Hartford,  Conn. 


Consol Ida tad  Insure 
Indianapolis,  Lad. 


Company, 


212 

2,500 

14,574 

698 

419 


Del.,  M.  J. ,  Pa. 


PA.— D.C. 


All  axcapt  C.Z.,  Guam,  Puerto  Rico,  Virgin  Islands.  H. J.— All  except  Cusm. 

AU  exempt  C.Z.,  Gum-  —  ■  •  - - - ■ —  HASS.— All  except  C.Z.,  Guam. 


All  except  Alaska,  C.Z.,  Dal.,  Guam,  Hawaii,  Oreg. ,  COHH. — All  except  Alaska,  eaCal. ,  C.Z. , 

Guam,  Hawaii,  Oreg.,  Virgin  Islands, 
Wash. 


Puerto  Rico,  S.C.,  Virgin  Islands 
Fla.,  Ill.,  Ind.,  Ey.,  Mich. ,  Ohio,  Waah.  Vie. 


DTO.— D.C.,  Ill.,  Iy.,  Mich.,  Ohio. 


Consolidated  Mutual  Insurance 

Company,  Brooklyn,  H.Y. 

923 

All  axcapt  Ala.,  Alaska,  C.Z.,  Dal.,  Guam,  La. 

Continental  Casualty  Company, 

Chicago,  Ill. 

6,985 

• 

The  Continental  Insurance  Company, 

Ham  York,  H.Y. 

11,838 

All - - 

Continental  Western  Insurance 

Company,  Des  Moines,  Iowa 

784 

Iowa,  Lana. ,  Minn.,  Mo.,  Habr.,  H.Dak.,  S.Dak., 
Via. 

Com h usher  Casualty  Company, 

Omaha,  Hebr. 

244 

Cosmopolitan  Mutual  Insurance 

Company,  Rev  York,  H.Y.  \ 

568 

Ala.,  Cal.,  Conn.,  Fla.,  Ga. ,  Ill., 

Maas.,  H.J.,  H.Y.,  Pa.,  R.I.,  S.C.,  Vt. 

Cotton  States  Mutual  Insurance 

Company,  Atlanta,  Ga. 

433  , 

Covenant  Mutual  Insurance  Company, 
Hartford,  Conn. 

808 

Call  Insurance  Society,  Inc., 

Madison,  VU. 

727 

All - 

Dependable  Insurance  Company,  Inc., 
JackaanvllU,  Fla. 

127 

AU.,  FU.,  Ga.,  Md. ,  Jfe.,  3.C.,  9.C.,  Va. 

E^lre  Fire  and  Marina  Insurance 
Company,  Omaha,  »iebr. 

261 

All  except  Ark.,  Cal.,  C.Z. ,  Conn. ,  Del.,  D.C. , 
Guam,  Ly. ,  La.,  Maas.,  Me.,  1-id. ,  J.H.,  H.J., 
H.Y.,’ Oreg.,  Pa.,  Puerto  Rico,  R.I.,  Term., 
Tex.,  Va. ,  Virgin  Islands,  W.  Va. 

The  Employers'  Firs  loan ranee 

Company,  Bo e ton, Has e. 

1,845 

Employers  Mutual  Casualty  Company , 

Dee  Moines ,  Iowa 

3,063 

All  except  AU. ,  C.Z. ,  Guam,  La. ,  Puerto  Rico, 
Virgin  Islands. 

Employers  Mutual  Liability  Insurance 
Company  of  Via coos  in,  Wausau,  Via. 

8,849 

Employers  Rains ar an ca  Corporation, 
Eensas  City,  Mo. 

4,945 

AU.,  Alaska,  Aril.,  Ark.,  Cal.,  Colo.,  Coon. , 
Dal.,  D.C. ,  FU. ,  Ga.,  Idaho,  III.,  Ind.,  Iowa, 
Cans.,  Cy. ,  La.,  He.,  !Sd.,  Mass.,  Mich.,  Minn., 
Mias. ,  Mo.,  Mont.,  Hebr.,  ilev. ,  N.H.,  N.J., 
H.Mex. ,  H.Y. ,  N.C.,  H.Dak.,  Ohio,  OkU.,  Oreg., 
Pe.,  R.I. ,  S.C.,  S.Dak.,  Teim.,  Tex.,  Utah, 
Vt.,  Wash.,  W. Va. ,  Wis. ,  Vyo. 

(Reinsurance  only  in  Hawaii,  Puerto  Rico; 
Coinsurance  only  in  Ve.) 

Equitable  General  Insurance  Company, 
Fort  Worth,  Tax.  1* 

1,193 

AU  except  C.Z.,  Coon.,  Del..  Guam,  Hawaii,  Ms. 
Md. ,  Maas.,  Mich.,  H.H. ,  H.J.,  H.Y. ,  Oreg., 
1.1. ,  S.C.,  Vt.,  Virgin  lalanda,  W.Va. 

H.Y.— O.C. 


ILL.— All  except  C.Z. ,  Quern,  Virgin 
Islands. 

I.Y.— All  excapC  Guam. 


IOWA— D.C. 


HEM.—  D.C. 


I.Y.—  D.C. 


GA.— Ala.,  D.C. ,  Fla. 


CCNH. — csrCal. ,  D.C. 

WIS.— usAU.,  Colo.,  D.C.,  Fla. ,  Ill., 
Md. ,  Mich.,  Uev. ,  Utah. 

FLA.— D.C. 


HEM.— D.C. 


MASS.— All  except  C.Z. ,  Guam. 


IOWA— Alaska,  Colo.,  D.C.,  Ill.,  Ind., 
Lana. ,  Md.,  Minn.,  Miss.,  Mo.,  Hebr., 
I.C.,  I. Dak. ,  Ohio,  OkU.,  Oreg.,  Pa., 
S.C.,  S. Dak. ,  Via. 

VIS.— All  except  C.Z, ,  Guam,  Puerto  Rico, 
Virgin  Islands. 

MD.— All  except  Guam. 


TEX.- AU.,  Arix. ,  Ark.,  Cal.,  Colo., 
D.C. ,  Fla. ,  Ga. ,  Idaho,  Ill.,  Ind., 
Iowa,  Lana.,  Ky. ,  La.,  Minn.,  Itlss., 

Mo. ,  Hebr.,  Rev.,  N.Mcx.,  H.Dak.,  Ohio, 
OkU.,  Pa.,  S.Dak. ,  Team.,  Utah,  Ve., 
Wash. 


*3ms  footnotes  at  end  of  table. 
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Farmers  Alliance  Mutual  Insurance 
Conpany,  McPherson,  Ksna. 


Ptnen  Elevator  Mutual  Insurance 
Coepany,  Des  Moines,  Iowa 

Farmers  Hone  Mutual  Insurance  * 
Conpany,  MlnneapoUa,  Minn. 

Farmers  Mutual  Hail  Insurance 
Conpany  of  Iowa,  Dea  Mo  is  as,  Iowa 

Federal  Insurance  Conpany, 

New  York,  N.Y. 

Federated  Mutual  Insurance  Conpany, 
Owatonna,  Minn. 


The  Fidelity  and  Casualty  Conpany 
of  New  York,  New  York,  H.Y. 

Fidelity  and  Deposit  Conpany  of 
Maryland,  Salt Inara,  Mi. 

Financial  Indemnity  Conpany, 

Los  Angeles,  Cal. 

Fireman's  Fund  Insurance  ftnpany, 
San  Francisco,  Cal. 

Firenen's  Insurance  Company  of 
Newark,  New  Jersey,  New  York,  N.Y. 

First  General  Insurance  Company, 
Trevoae,  Pa. 


First  Insurance  Conpany  of  Hawaii, 
Ltd. ,  Honolulu,  Hawaii 

First  National  Insurance  Company 
of  America,  Seattle,  Waah. 

First  State  Insurance  Conpany, 

Boston,  Mesa. 

Fremont  Indemnity  Conpany, 

Los  Angeles,  Cal. 

General  Fire  and  Casualty  Conpany, 
Carle  Place,  N.Y. 

General  Insurance  Company  of  America, 
Seattle,  Wash. 

General  Reinsurance  Corporation, 

New  York,  N.Y. 

The  Glens  Falls  Insurance  Ccnpany , 

New  York,  H.Y. 

Globa  Indemnity  Conpany, 

New  York,  N.Y. 

Grain  Dealers  Mutual  Insurance 
Conpany,  Indianapolis,  Lnd. 


Granite  State  Insurance  Company, 
Manchester,  N.H. 

Great  American  Insurance  Conpany, 
Loa  Angeles,  Cal. 

Great  Northern  Insurance  Conpany, 
Minneapolis,  Minn. 


•See  footnotes  at  end  of  table. 


Underwriting 
limitations 
(net  Unit  on 
any  one  rlak) 
in  thousands 
of  dollars. 

I  See  note  (b)J 


States  and  other  areas  in  which  licensed  to  transact 
surety  business.  [Saa  note  (c)| 


Stats  or  other  area  In  which  incorpo¬ 
rated  (in  capitals),  and  judicial 
districts  in  which  process  agents 
have  bean  appointed  (letters  preceding 
nsnes  of  States  indicate  judicial  v 
districts).  (See  note  (d)J 


1,107 

Ark.,  Colo.,  Idaho,  Ill.,  Iowa,  Kans.,  Md . , 
Mass.,  Mich.,  Minn.,  Mo.,  Mont.,  Nebr.,  N.H., 
N.J.,  N.Mex. ,  N.Y. ,  tf.C.,  N.Dak.,  Ohio,  Okie. 
S.C.,  S.Dak.,  Tax.,  Vt.,  Wash.,  Wyo. 

754 

Colo.,  Ill.,  Iowa,  Kene.,  Minn.,  Ito.,  Nebr., 

N.  Dak.,  Okie.,  S.  Dak.,  Tax.,  Wyo. 

1,211 

Aria.,  Cel.,  Colo.,  Ideho,  lows,  Minn.,  Mont. 
Nev.,  N.Dak.,  Oreg.,  S.Dak.,  Utah,  Wash.,  Via, 

2,435 

Iowa - - - - _ _ 

10,980 

All _ _ _ _ _ 

3,737 

All  except  Alaake,  C.Z.,  Del.,  Guam,  Me., 
Puerto  Rico,  Virgin  Islands. 

4,261 

4,232 

309 

Ala.,  Alaake,  Aria.,  Cel.,  Colo.,  Fla. ,  Idaho, 
lnd.,  Oreg.,  Utah,  Wash. 

34,280 

13,637 

All  except  C.Z.,  Guam,  Puerto  Rico, 

Virgin  Islands. 

208 

Aria.,  Ark.,  Cal.,  Colo.,  Del.,  D.C.,  Fla., 

Ga.,  Idaho,  Ill.,  Ind.,  Ky. ,  La.,  Mi.,  Miss. , 
Mo.,  N.J. ,  N.C.,  Pa.,  R.l. ,  Tex.,  Utah,  Hash. 

807 

Alaska,  Aria.,  Cal.,  Colo.,  Guam,  Hawaii,  Ill., 
lnd..  La.,  Minn.,  Mo.,  N.Y.,  Oreg.,  Utah,  Waah. 

751 

All  except  C.Z.,  Guan,  Hawaii,  tte. ,  Puerto 

Rico,  Vt.,  Virgin  Islands. 

2,806 

Del.,  Maas - — - - —  ,  . 

292 

Aria.,  Cal.,  N.Mex.,  Tex.  - - - 

644 

3,213 

All - - - - - ! - 

14,783 

All  except  C.Z.,  Guan,  Hawaii,  Virgin  Islands. 

'  1,599 

All  except  C.Z. ,  Guam,  Virgin  Islands—— 

3,357 

All  except  C.Z. ,  Guan,  Puerto  Rico,  Virgin 
Islands. 

851 

All  except  Ala.,  Alaska,  C.Z.,  Conn.,  Del., 

D.C. ,  Fla.,  Guan,  Idaho,  Me.,  Md.,  lisas., 

Mont.,  N.H. ,  N.Dak.,  N.J.,  Pa.,  Puerto  Rico, 
R.I.,  Utah,  Vt.,  Virgin  Islands. 

419 

All  except  C.Z.,  Coon.,  Del.,  Guan,  Hawaii, 
Puerto  Rico,  Virgin  Islands. 

10,740 

560 

Ala.,  Aria.,  Colo.,  D.C.,  Ill.,  Ind.,  Iowa, 

Me.,  Md.,  Minn.,  Miss.,  Mo.,  Mont.,  Nehr. , 

Ney. ,  N.Mex.,  N.Y.,  N.Dak.,  R.I.,  S.Dak., 

Vt.,  Wia. ,  Wyo. 

- Colo.,  D.C.,  Mo.,  Nebr.,  N.Mex. , 

Dak.,  Okie.,  S.Dak.,  Tax 


IOHA— Colo.,  D.C.,  Ill.,  Kaos., 

Nebr.,  Okie.,  S.  Dak. 

MINN.— Alaska,  Aria.,  Cel.,  D.C.,  Nev., 
Utah. 

IOWA— D.C. 


I.  J  .—All* 


MDW.—  Ala.,  Ark.,  D.C. ,  Fla.,  Ga. , 
Ill.,  Ind. ,  Iowa,  Kane.,  Ky. ,  Mias., 
Mo.,  Mont.,  Nebr.,  N.C.,  N.  Dak., 
Okie.,  S.  C. ,  S.  Dak.,  Tenn. .  Va. . 
W.Va. ,  Via. 

N.Y. — All  except  Guam,  Hawaii, 

Virgin  Islands. 

ND.  — All  except  Gum. 


Aria. ,  Colo.,  D.C. ,  vMo. ,  Oreg., 
Wash. 

CAL.— All. 


N.J. — All  except  C.Z. 


GA - D.C. 


HAWAII— D.C. 


WASH. — All  except  C.Z. ,  Guam,  Hawaii, 
Puerto  Rico,  Virgin  Islands. 


.  MASS.— D.C. 


CAL. 


■D.C. 


N.Y. 


•D.C." 


WASH.—  All. 


DEL.— All  except  C.Z,  ,  Guam.  Virgin 
Islands. 


N.Y.— D.C. 


N.Y. — All  except  Alaska,  Guam,  Virgin 
Islands. 


D*D - eArk.,  Colo.,  D.C..  Ill. ,  Iowa, 

Kens. ,  Nebr.,  Ohio,  wOkla. 


N.H. — All  except  Guam,  Puerto  Rico. 


N.T.—  All. 


MINN - D.C. ,  Mill.,  Iowa,  Mo.,  Mont., 

N.Dak. ,  S.Dak.,  Wls. 
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of  companies  and  location®  of 
principal  executive  office® 


Underwriting 
limitations 
(net  limit  on 
any  one  risk) 
In  thousand® 
of  dollar®. 
(See  note  (b)J 


States  and  other  area®  in  which  licensed  to  transact 
surety  bualnes®.  [See  note  (c) J 


State  or  other  area  in  which  incorpo¬ 
rated  (In  capitals) ,  and  judicial 
districts  In  which  process  agents 
have  been  appointed  (letters  preceding 
naaes  of  States  Indicate  Judicial 
districts).  (See  note  (d)J 


Creater  Jew  York  Mutual  Insurance  2  993  ' 

Co^any,  New  York,  N.Y. 


Gulf  American  Fire  and  Casualty  247 

Company,  Montgomery,  Ala. 

Gulf  Insurance  Company,  3,852 

Dallas,  Tex. 

Hallmark  Insurance  Company,  Inc.,  136 

Madison,  WLs. 

The  Hamilton  Mutual  Insurance  350 

Company  of  Cincinnati,  Ohio, 

Cincinnati,  Ohio 

The  Hanover  Insurance  Company,  3,859 

Worcester,  Hass. 

Harlaysvllle  Mutual  Insurance  4,089 

Co^>any,  Harlaysvllle,  Pa. 

Hartford  Accident  and  Indemnity  10,459 

Co^>sny,  Hartford,  Conn. 


Ala.,  Ariz.,  Cal.,  Colo.,  Conn.,  D.C.,  Fla., 
Ga.,  Idaho,  Ill.,  Ind.,  Iowa,  dans.,  Ky. , 

Me.,  Md.,  Mass.,  Ilich. ,  Minn.,  iJ.ss.,  ik>. , 
Moot.,  debr. ,  riev. ,  N.H.,  il.J.,  ft. Hex. ,  ft.Y., 
N.C.,  ft. Dak. ,  Ohio,  Okla. ,  Pa.,  Puerto  Pico, 
R.I.,  S.Dak. ,  Tex.,  Utah,  Vt. ,  Va.,  Wash.. 

W.  Va. ,  Wis. ,  Wyo. 

Ala.,  Fla.,  Ga. ,  La.,  Miss.,  S.C.,  Teun. - 


All  except  C.Z.,  Conn.,  Del.,  Guam,  Idaho, 
Puerto  Rico,  Virgin  Islands. 


Ala.,  Alaska,  Ariz.,  Del.,  D.C. ,  Ga. ,  Idaho, 
Ind.,  La.,  .kmt. ,  ft. Hex.,  N.Dak.,  Okla.,  Oreg. , 
Utah,  Va. ,  W.Va. ,  Wash.,  Wla.,  Wyo. 

Ind.,  Ky.,  Mich.,  Ohio— - — _ 


All  except  C.Z.,  Guam,  Puerto  Rico,  Virgin 
Islands. 


Cal.,  Colo.,  Del.,  D.C.,  Ga. ,  Ill.,  Ind.,  Iowa, 
Kans. , .  Md. ,  Mich.,  Minn.,  Mias.,  Mo.,  N.J., 
ft.  Hex.,  H.C.,  Ohio,  Okla.  „  Pa. ,  S.C.,  Tex., 
Utah,  Va.,  W.  Va. 

All  except  Guam - — - — 


N.Y. —D.C. 


ALA.— Alaska,*  D.C. ,  mGa. ,  aHiss. 


MD. — All  except  C.Z. ,  Guam,  Hawaii, 
N.J.,  eN.Y. ,  Puerto  Rico,  Virgin 
Islands. 

WIS.— D.C. 


OHIO— D.C. 


H.H. — oAla. ,  eArk. ,  nCal. ,  Conn.,  Del., 
D.C.,  naFla. ,  nmGs. ,  Ill. ,  Ind.,  wKy. , 
eLa.,  Me.,  Md.,  Mich.,  Mo.,  N.J., 
nwsN.Y.,  Ohio,  Pa.,  R.I.,  nesTex. ,  eWla. 

PA.— D.C. 


CONN — All  except  Guam,  Virgin  Islands. 


Hertford  Casualty  Insurance  3,514  All  except  C.Z.,  Guam,  Puerto  Rico,  Virgin 

Company,  Hartford,  Conn.  Inlands. 


N.J.— All  except  C.Z. ,  Guam,  Puerto 
Rico,  Virgin  Islands. 


Hartford  Fire  Insurance  Ccmpmiy, 
Hartford,  Conn. 

f  22,831 

CONN.— Ari*.,  Cal.,  D.C. ,  Guam,  Hawaii, 
La.,  N.T.,  Ve. 

Hawkey e- Security  Insurance 

Company,  Dea  Moines,  Iowa 

1,194 

Ariz.,  Colo.,  D.C. ,  Idaho,  Ill.,  Ind.,  Iowa, 

Kans.,  Md.,  Mich.,  Minn.,  Mo.,  Mont.,  Hebr., 

Nev.,  H.  Max.,  N.  Dak. ,  Ohio,  Pa.,  S.  Dak., 

Tax.,  Utah,  Va. ,  Wia.,  Wyo. 

IOWA — Colo.,  D.C. ,  nsFle. ,  Ill. ,  slnd., 
Kans.,  vMich. ,  Mo.,  Nebr. ,  N.  Max., 

S.  Dak. ,  Wyo. 

Heritage  Insurance  Company 
of  America,  Llncolnvood,  Ill. 

226 

Fla.,  Ga.,  Ill.,  Mo. — ‘ - 

ILL.— D.C. ,  #Va. 

Highlands  Insurance  Company, 

Houston,  Tex. 

3,516 

All  ex cap t  C.Z,,  Guam,  Virgin  Islands. 

TEX. — All  except  ns  Ala. ,  wArk. ,  esCal. , 
C.Z.,  Conn.,  Del.,  ns Fla. ,  msCa. , 

Guam,  Hawaii,  ealll.,  nlnd.,  nlowa, 

Ky. ,  Maas.,  vMich. ,  oMlsa.,  vMo., 
ftev. ,  H.H. ,  nweM.Y. ,  N.C. ,  neOkla. ,  aPa., 
Puerto  Rico,  R.I.,  vsaTann. ,  wVs. ,  Virgin 
Islands,  eWash.,  nW.Va. ,  eWla. 

Highlands  Underwriter a  Insurance 
Company,  Houston,  Tex. 

510 

Ale. ,  Ark.,  Cel.,  Fie.,  La.,  Mias.,  S.C.,  Tex. - 

TEX.—  D.C. 

The  Rone  Indemnity  Company, 

Hew  York,  H.Y. 

2,026 

All  except  C.Z.,  Guam,  Puerto  Rico,  Virgin 

Islands. 

H.H.—  All  except  Alaska,  cCal. ,  C.Z., 

Guam,  Mass.,  N.Mex.,  vaN.Y. ,  eOhio, 

Oreg.,  wPa. ,  Puerto  Rico,  S.C.,  eTenn., 
Virgin  Islands,  eWash. 

The  dome  Insurance  Company, 

Jaw  York,  H.Y. 

11,893 

All - 

N.H.— All  except  Alaska,  ceCal. ,  C.Z., 

Del.,  Guam,  Hawaii,  nlnd.,  mLa. ,  N.Mex., 
u.T.,  nOhio,  Oreg.,  vPa.,  Puerto  Rico, 

S.C. ,  Virgin  Islands,  vWash. ,  vUls. 

Houston  General  Inaurance 

Company ,  Fort  Worth,  Tex.  2* 

425 

Ala*,  Ark.,  Colo.,  Iowa,  Kans.,  Ky. ,  La.,  Hiss., 

>to. ,  N.Mex. ,  ft. Dak. ,  Okla.,  S.C.,  S.Dak.,  Tex. 

TEX.— D.C. 

Hudson  Insurance  Company, 

Hew  lock,  H.Y. 

444 

D.C. ,  Iowa,  ft . Y . ,  Utah  (Reinsurance  only  In 

Tex.) 

N.Y.— D.C. 

LHA  Reinsurance  Company, 

Philadelphia,  Pa. 

5,353 

All  except  C.Z.,  Guam,  Ill.,  Ms.,  Virgin  Islands. 

DEL. — All  except  C.Z.,  Guam,  mLa. ,  Mass., 
ePa.,  Virgin  Islands.  a 

•See  footnotes  st  end  of  table. 
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Iwi  of  companies  and  locations  of 
principal  exscut  Its  offices 


Underwriting 

limitations 

(aet  limit  on  Statss  and  other  areas  lm  which  licensed  to  transact 
any  one  risk)  surety  business.  [See  note  (c)J 

in  thousands 
of  dollars. 

(Sms  acts  (b)l 


Stats  or  other  area  in  which  incorpo¬ 
rated  (in  capitals),  and  Jodi  dal 
districts  in  which  process  agents 
have  bean  appointed  (letters  preceding 
names  of  States  indicate  judldal 
districts).  (Sea  note  (d) ] 


Illinois  national  Insurance  Co., 
Springfield,  Ill. 

I^erlal  Insurance  Ctmpsny, 

Los  Angeles,  Cal. 


Tnril  —a  Insurance  Company, 
Indianapolis,  Ind. 

Lumbermens  Mutual  Ins, 
Co^aoy,  Indianapolis,  Ind. 


Industrial  Indemnity  Company, 
San  Prstdsco,  Cal. 


Tnlend  Lnscrsnce  Company, 
Lincoln,  Hebr. 


Insurance  Co^anr  of  Berth  America, 
Philadelphia,  Pa. 

The  Insurance  Company  of  tbs  Stats 
of  Pennsylvania,  licw  Tork,  l.T. 

Integrity  Mutual  Inauranca  Company, 
Appleton,  Via. 

International  Fidelity  Insurance 
Co^>asy,  sew ark,  s.J. 


International  Insurance  Co^»any, 
Morristown,  n.J. 


International  Service  Insurance 
Colony,  Fort  Worth,  Tex. 

Investors  Insurance  Company  of 
America,  Teaneck,  S.J. 

Iowa  Mutual  Insurance  Cos*>any, 
DeVltt ,  Iowa 


John  Deere  Insurance  Co*>any, 
Moline,  Ill. 

71m  tanker ■  Surety  Ccmpsny, 

Topeka,  Bans. 

W-nmmm  QLtJ  FltS  and  Marine 

Insurance  Company,  Hew  Tork,  B.T. 


t.v*i Fixe  and  Casualty  Company, 
Minneapolis,  Minn. 

Lawyers  Surety  Corporation, 

Dallas,  Tex. 


Lsstimrby  Insurance  Company, 
Fullerton,  Cal. 


Liberty  Mutual  Insurance  Coapany, 
Boston,  Maas. 


699 

S10 


2,544 

728 

2,659 

430 

28,723 

356 

125 

103 

1,187 

926 

246 

1,206 


702 

97 

579 

175 

190 

1,992 

29,106 


Ill.,  Ind.,  Iowa,  kens.,  By;, 

Nebr. ,  H.  Hex.,  Ohio,  Tex. 

Ala.,  Arix.,  Ark.,  Cal.,  Bewail,  Idaho,  Ind., 
Iowa,  La.,  Minn.,  Miss.,  Mo.,  Itont. ,  Hebr.. 

Her.,  N.Mex. ,  H.T. ,  H.C.,  H.Dak.,  Okls.,  Oreg., 
S.C.,  S.Dak. ,  Utah,  9a.,  Wash.,  Wis.,  Vyo. 

Fla.,  Ill.,  Ind.,  By.,  Mich.,  Ohio*  Wash., 

Vis. 

Cal.,  Ga. ,  HI.,  Ind.,  Iowa,  Bans.,  By.,  Mich., 
Hiea.,  Mo.,  H.C..  Ohio,  Okla.,  Pa.,  S.C.,  tann., 
Tex.,  Wash. 

All  except  Ala. ,  C.Z.,  Conn.,  Puerto  Rico,. 

Virgin  Islands,  W.Va. 


Colo.,  Iowa,  Isns.,  :iina.,  Hebr.,  R.Dsk. , 
X*la..  S.  Dak.,  Vyo. 


All— 


All  except  Ark.,  C.Z.,  Coax,  Bams.,  Puerto 
SLico ,  Virgin  Islands. 

Iowa,  Minn.,  Wis.- - - 


Alaska,  Aria.,  Del.,  Ill.,  Moss.,  Mich.,  Ms., 
Saw.,  ii.J.,  M.  Hex.,  K.T.,  Okls.,  Oreg.,  Pe., 
Tex. 


All  except. C.Z. ,  Del.,  Guam,  Bewail,  La., 
S.  C. ,  Virgin  Islands. 


Alaska,  Cal.,  C.Z. ,  Hebr.,  B.  Hex.,  Tex. 


3.J.,  B.Y. 


Colo.,  Idaho,  Ill.,  lows.  Bans.,  liinn..  Mo., 
Moot.,  Hebr.,  H.C.,  H.  Dak.,  Okls.,  Oreg., 
S.C. ,  S.  Dak.,  Wash.,  Via.,  Vyo. 

All  except  C.Z. ,  Guam,  Puerto  Rico, 

Virgin  Islands. 


Bans.,  D.C.- 


All  except  C.Z.,  Guam,  Hawaii,  Puerto  Rico, 
Virgin  Islands. 


Minn.,  I.  Dak. 


Okls.,  Tex.— - - - 

jUl!  except  C.Z. ,  Conn.,  Guam,  Hebr.,  Puerto  Rico, 
Term. ,  Virgin  Islands. 


All  except  Guam,  Virgin  Islands- 


ILL. — All  except,  C.Z. ,  Quern,  Puerto 
Rico,  Virgin  Islands. 

CAL.— Aria.,  sArk,  D.C.,  Idaho,  Ind. , 
La.,  Him.,  Hebr.,  Her.,  M.Dak. , 
nvOkla. ,  Tern.,  Vs.,  **ash. 


EKD.— D.C. ,  Ill.,  Bp.,  Mich.,  Ohio. 


HD.— D.C. 


CAL. — All  except  C.Z. ,  nFla. ,  a Ga.,  (hum, 
elll.(  nlowa,  Haas.,  vHo. ,  eeN.T.,  aM.C. 
Puerto  Rico,  Virgin  Islands,  W.Va.,  wVia 

KCBH.— Arix. ,  Colo.,  D.C. ,  Ill.,  Iowa, 
Kana.,  Minn.,  eMo. ,  Mint.,  M.  Max., 

B.  Dak.,  Okie.,  S.  Dak.,  Utah,  Wash., 
Vyo. 

PA.— All. 


PA.— D.C. 


WIS.— D.C. ,  Bans.,  Kina.,  wMo., 

K.  Dak. 

R.J.—  Arix.,  Del.,  D.C.,  Ga. ,  mill., 
slnd.,  nlowa,  Md.(  Haas.,  Minn.,  Her., 
seH.T.,  eN.C. ,  H.Dak.,  nvOkla.,  Puerto 
Rico,  S.  Dak.,  owTex. ,  eVa.,  Wyo. 

ILL. — All  except  Alaska,  C.Z. ,  Conn., 
Del.,  Guam,  Me.,  Md. ,  Mss*.,  B.B. , 
ii.J. ,  Ohio,  Pa.,  Puerto  Rico,  R.I., 
sTann. ,  Vt.,  Virgin  Islands,  V.  Vs. 

TEL— D.C. 


3.J.— D.C. 


IOWA— nAls.,  Colo.,  D.C.,  sill.,  Ksns. , 
Minn.,  Mont.,  Hebr..  wfl.C.,  wGkls., 
Oreg.,  S.  Dak. 

H.T.— All  except  Ala.,  C.Z.,  Del.,  Guam. 
Idaho,  Puerto  Rico,  Virgin  Islands, 
sW.  Vs. 

IARS.— D.C. 


MO.— Ala. ,  Alaska,  Ark.,  Colo.,  D.C., 
ns  Fla. ,  Ga.,  Ill. ,  Iowa,  Bans.,  Him. , 
Hebr.,  Okie.,  S.C.,  Tax.,  Vs.,  Via., 
Wyo. 

mm.— d.c. 


TEX.— D.C. 


B.T.—  Arix.,  Cal.,  Colo.,  D.C.',  msFla.* 
nxGa. ,  Hawaii,  Idaho,  nlnd.,  Md. ,  aMlss. 
Itont.,  Rev.,  H.J.,  W.Mex.,  sl.C.,  Ohio, 
Oreg.,  S.C. ,  Utah,  Va. ,  Wash.,  Wyo. 

MASS.— All  except  C.Z.  ,  Guam. 


*Sma  footnotes  at  end  of  table. 
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Underwriting 

limitations  State  or  other  area  in  which  incorpo- 

Names  of  companies  and  locations  of  (net  limit  on  States  and  other  areas  in  which  licensed  to  transact  rated  (in  capitals) ,  and  judicial 

principal  executive  offices  any  one  risk)  surety  business.  (See  note  CO]  districts  in  which  process  agents 

f  in  thousands  have  been  appointed  (letters  preceding 

of  dollars.  names  of  States  indicate  judicial 

(See  note  (b)J  *  districts).  [See  note  (d)J 


London  Guarantee  &  Accident  Company 
of  Hew  York,  New  York,  N.Y. 

688 

All  except  Alaska,  Ariz.,  C.Z.,  Conn.,  Guam, 

Idaho,  Kans.,  La.,  N.Dak-,  Oreg.,  Puerto 

Rico,  Virgin  Islands. 

N.Y.— D.C. 

Lumbermens  Mutual  Casualty  Company, 

Long  Grove,  Ill. 

8,238 

All  except  C.2.,  Guam,  Puerto  Rico,  Virgin 

Islands. 

ILL.— All  except  C.Z.,  Guam,  Virgin 
Islands. 

MGIC  Indemnity  Corporation, 

Milwaukee,  Wls. 

708 

All  except  Ala..  Ark.,  C.Z.,  Guam,  Hawaii, 

Kans.,  La.,  Oreg.,  Puerto  Rico,  S.C., 

Virgin  Islands,  W.  Va. 

N.Y. —D.C. 

Maine  Bonding  and  Casualty  Company, 
Portland,  Me. 

671 

Me.,  Mass.,  N.H.,  R.I.,  Vt. - 

M2.— Conn.,  D.C.,  Maas.,  N.H.,  R.I.,  Vt. 

The  Manhattan  Pire  and  Marine 

Insurance  Company,  Stamford,  Conn. 

677 

All  except  Alaska,  C.Z.,  Conn.,  Guam,  Kans., 

Puerto  Rico,  S.C.,  Virgin  Islands.  • 

N.T.—  D.C. 

Maryland  American  General  Insurance 
Company,  Houston,  Tex. 

1,187 

N.  Hex.  ,  Tex.— - 

TEX.—  D.C. ,  La. ,  H.  Hex.,  Okla. 

Maryland  Casualty  Company, 

Baltimore,  Md. 

9,747 

HD. — All  except  Guam. 

Massachusetts  Bay  Insurance  Company, 
Worcester,  Mass. 

383 

All  except  Ala.,  Alaska,  Ariz.,  Ark.,  C.Z., 

Del.,  Guam,  Hawaii,  Idaho,  Ky.,  La.,  Mont., 

Nev. ,  U.  Hex.,  N.  Dak.,  Oreg.,  Puerto  Rico, 

S.  Dak.,  Utah,  Virgin  Islands,  W.  Va. 

MASS.— Colo.,  D.C. ,  nFla. ,  Ga. ,  Ind., 
Iowa,  Kans.,  Ky. ,  Me.,  Md.,  Mich., 

N.H. ,  sOhio,  Okla.,  wePa. ,  R. I.,  S.C. , 
Tenn.,  Tex.,  Vt.,  Wash.,  Wis.,  Wyo. 

The  Mercantile  and  General  Reinsurance 
Company  of  America,  hew  York,  N.Y.  3* 

822 

Ark.,  Cal.,  Coon.,  Del.,  D.C.,  Ill.,  Ind., 

Iowa.,  Kans.,  La.,  Kd.,  Mass.,  Mich.,  Nebr., 

Nev.,  U.H.,  II. J.,  N.Y.,  Ohio,  Okla.,  Pa., 

Tean. ,  Tex.,  Utah,  W.Va.,  Vis. 

N.Y. —D.C. 

Merchants  Mutual  Bonding  Company, 

Des  Moines,  Iowa 

48 

Ariz.,  Iowa,  Kans.,  Mont.,  Nebr.,  N.  Dak., 

Okla.,  S.  Dak.,  Tex. 

IOWA—  D.C. ,  sill.  ,  Nebr.,  vOkla. 

Meritplan  Insurance  Company, 

Newport  Beach,  Cal. 

426 

Ariz.,  Cal.,  Colo.,  Ga. ,  Nev.,  Utah 

CAL.— D.C. 

Michigan  Millers  Mutual  Insurance 
Company,  Lansing,  Mich. 

1,850 

All  except  Ala.,  Alaska,  Ariz.,  C.Z.,  Ga., 

Guam,  Hawaii,  Idaho,  La.,  Nev.,  N.  Hex., 

Oreg.,  Puerto  Rico,  R.I.,  Virgin  Islands, 

W.Va.,  Wyo. 

MICH.— eArk. ,  ns  Cal. ,  Colo.,  D.C.,  Ill., 
Ind.,  Iowa,  Kans.,  eky. ,  Minn.,  Miss., 
Ho.,  Mont.,  Nebr.,  nwN.Y. ,  N.  Dak., 

Ohio,  wOkla. ,  S.Dak. ,  wnTenn. ,  Utah, 
vWash. 

Mid-Cenpury  Insurance  Company, 

Los  Angeles ,  Cal. 

1,446 

All  except  Ala.,  Alaska,  C.Z.,  Conn.,  Del., 

D.C. ,  Guam,  Hawaii,  Ky«,  La.,  Me.,  Mi.,  Mass., 
Miss.,  N.H.,  N.J.,  N.Y. ,  H.C. ,  Pa.,  Puerto 

Rico,  R.I.,  S.C.,  Tenn.,  Vt.,  Va.,  Virgin  Islands, 
W.Vs. 

CAL. — Ariz.,  Ark.,  Colo.,  D.C. ,  Idaho, 
IU.,  Ind.,  lows,  Kans.,  Mich.,  Minn., 
Mo.,  Mont.,  Nebr.,  Nev.,  N.Mex., 

N.Dak. ,  Okla.,  Oreg.,  S.Dak.,  Tex., 

Utah,  Wash.,  Wls.,  Wyo. 

Midland  Insurance  Company, 

New  York;  N.Y. 

1,094 

All  except  C.Z.,  Guam,  Virgin  Islands. 

N.Y. -Alaska,  D.C.,  Kans.,  Nebr.,  H.J., 
nOkla. ,  ve?a. 

Mid-States  Insurance  Company, 

Chicago,  Ill. 

252 

Ala. ,  Ariz.,  Cal.,  Colo.,  Fla.,  Ga..,  Idaho,  HI., 
Ind.,  Kans.,  Ky. ,  La.,  Ilich.,  Minn.,  Miss.,  .Jo. , 
Nebr.,  Nev.,  lJ.Mex.,  N.C.,  Ohio,  Okla.,  S.C., 

Tenn.,  Tex.,  Utah,  Va.,  Wash.,  Wls. 

ILL.— All  except  sCal. ,  C.Z.,  Guam,  Kans. 
Maas.,  nwN.Y. ,  mN.C.,  eOkla. ,  R.I., 
S.Dak.,  sTex.,  Virgin  Islands. 

Midwestern  Casualty  &  Surety 

Company,  West  Des  Moines,  Iowa 

83 

Iowa - 

IOWA— D.C. 

Tae  Millers  Casualty  Insurance 

Company  of  Texas,  Fort  Worth,  Tex. 

233 

Ark.,  Colo.,  D.C. ,  Idaho,  La.,  Hiss.,  Mo.,  Mont., 

N.  Hex.,  Okla.,  Oreg.,  Tex.,  Wyo. 

TEX.— Ark.,  D.C.,  Fla. ,  La. ,  Mias.,  Mo., 
N.  Hex.,  Okla. 

The  Millers  Mutual  Fire  Insurance 
Company  of  Texas,  Fort  Worth,  Tex. 

1,029 

All  except  Alaska,  C.Z.,  Conn.,  Del.,  Guam,  Hawaii, 
Me.,  Md.,  Mich.,  «ev. ,  11. H. ,  Puerto  uico,  R.I., 
S.C.,  Vt.,  Va.,  Virgin  Islands,  W.Va. 

TEX. — All  sxcept  Ala.,  Alaska,  C.Z. , 
Conn.,  Del.,  Guam,  Hawaii,  Idaho,  Me., 
Md.,  Nev.,  N.H.,  N.C. ,  Puerto  Rico, 
R.I.,  S.C. ,  Vt. ,  Vs.,  Virgin  Islands, 
eWash . ,  W.  Vs..  Wyo. 

Millers'  Mutual  Insurance  Association 
of  Illinois ,  Alton,  Ill. 

2,280 

All  except  Alaska,  Ariz.,  Cal.,  C.Z.,  Conn., 

Onl.,  D.C.,  Guam,  Hawaii,  Idaho,  Ky. ,  La., 

Me.,  Mass.,  Nebr.,  Ilev. ,  N.H. ,  N.Mex. ,  Oreg., 

Puerto  Rico,  R.I.,  Utah,  Virgin  Islands. 

ILL.— muAla.,  Ark.,  Colo.,  D.C. ,  Ind., 
lows,  Kans.,  Minn.,  Mo.,  Mont.,  N.Dak. , 
S.Dak. 

✓ 

Millars  National  Insurance  Company, 
Chicago,  Illinois 

.  505 

AH  except  Alaska ,  C.Z.,  Colo.,  Conn.,  Del., 

Guam,  Hawaii,  Kans.,  La.,  Me.,  Miss.,  Nev., 

N.H. ,  Puerto  Rico,  Vt.,  Virgin  Islands. 

ILL.— Ariz. ,  sCal. ,  Colo.,  D.C.,  Ind., 
Iowa,  Kans. ,  Ky.,  Mass.,  Mich.,  Minn., 
Ho. ,  Mont.,  Nev.,  N.  Hex.,  N.  Dak., 

Wyo. 


♦See  footnotes  at  end  of  table. 
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districts).  /See  note  (d)/ 

Ml salon  Insurance  Company, 

Los  Angeles,  Cel.  _ 

1,836 

All  except  Ark.,  C.Z.,  Conn.,  D.C.,  Guam,  Kans., 

Me.,  Mass.,  N.H.,  N.J.,  Ohio,  Puerto  Rico,  R.I., 

Vt . ,  Virgin  Islands,  W.Va. 

CAL*.— Ar lx.,  D.C.,  Idaho,  Oreg.,  Wash. 

Mohawk  Insurance  Company, 

Allentown,  Pa. 

272 

All  except  Aril.,  C.Z.,  Conn.,  Del.,  Guam,  Hawaii, 
Mo.,  N.  Mex.,  Puerto  Rico,  Virgin  Islands,  Wyo . 

N.Y.—D.C. 

National  Automobile  and  Casualty 
Insurance  Company,  Los  Angeles,  Cal. 

157 

Alaska,  Ariz.,  Cal.,  Colo.,  Hawaii,  Idaho,  Ill., 

Ind.,  Kens.,  La.,  Mo.,  Mont.,  Nev.,  N.  to., 

Okla.,  Oreg.,  Tex.,  Utah,  Wash.,  Wyo. 

CAL. — All  except  C.Z. ,  Guam,  Hawaii, 
Puerto  Rico,  Virgin  Islands. 

National-Ben  Franklin  Insurance 

Company  of  Illinois,  Chicago,  Ill. 

3,176 

D.C.,  Ill.,  Ind.,  Iowa,  Ky. ,  Minn.,  N.Y.,  N.C., 

N.  Dak.,  Wls. 

ILL.— D.C. 

National  Bonding  and  Accident 

Insurance  Company,  St.  Louis,  Mo. 

166 

Ala.,  Alaska,  Arlz.,  Cal.,  Colo.,  Del.,  D.C., 

Idaho,  Ind.,  Iowa,  Kana.,  La.,  Minn.,  Mlsa., 

Mo.,  Mont.,  N.  Mex.,  N.Y.,  N.  Dak.,  Oreg., 

S.C.,  S.  Dak.,  Tex.,  Utah,  Va.,  Wash.,  Wyo. 

N.Y.—D.C.,  eMo. 

National  Fire  Insurance  Company 
of  Hartford,  Chicago,  Ill. 

6,324 

All  except  C.Z.,  Guam,  Virgin  Islands - 

CONN. — All  except  C.Z.,  Guam,  Nev., 
Virgin  Islands. 

National  Grange  Mutual  Insurance 
Company,  Keene,  N.H. 

3,492 

Conn.,  Del.,  D.C.,  Ill.,  Ind.,  Iowa,  Me. ,  Md. , 

Mass.,  Mich.,  N.H.,  N.J.,  N.Y.,  N.C.,  Ohio, 

Pa.,  R.I.,  S.C.,  Tenn.,  Vt.,  Va.,  W.Va.,  Wls. 

N.H. — All  except  Alaska,  C.Z.,  Guam, 
Hawaii,  Virgin  Islands. 

National  Indesnlty  Company, 

Omaha,  Nebr. 

2,553 

All  except  C.Z.,  Guam,  Hawaii,  Mass.,  K.J., 

N.Y. ,  Puerto  Rico,  Vt.,  "Virgin  Islands. 

NEBR. — All  except  Alaska,  C.Z.,  Guam, 
Hawaii,  Puerto  Rico,  Virgin  Islands. 

The  Rational  Reinsurance  Corporation, 
New  York,  N.Y. 

1,883 

All  except  Ala.,  C.Z.,  Conn.,  Fla.,  Ga. , 

Guam,  La.,  Me.,  Miss.,  N.C.,  Oreg., 

Puerto  Rico,  S.C.,  S.  Dak.,  Tenn.,  Va. , 

Virgin  Islands. 

'"*N.Y.—D.C. ,  sOhio 

National  Standard  Insurance  Company, 
Houston,  Tex. 

326 

La.,  N.  to.,  Tex. - - . - 

TEX.— D.C. 

National  Surety  Corporation, 

Chicago,  Ill. 

8,406 

All  except  Puerto  Rico,  Virgin  Islands. 

ILL. — All  except  Guam,  mLa.,  Mass., 
nOhlo,  Puerto  Rico,  nTex.,  Virgin 
Islands. 

National  Union  Fire  Insurance  Company 
of  Pittsburgh,  Pa.,  New  York,  N.Y. 

1,139 

All  except  C.Z.,  Guam,  Puerto  Rico,  Virgin 

Islands. 

PA. — All  except  Alaska,  C.Z.,  Guam, 

Puerto  Rico,  Virgin  Islands. 

Nationwide  Mutual  Insurance  Company, 
Columbus,  Ohio 

19,573 

All  except  C.Z.,  Guam,  Hawaii - 

OHIO— D.C. 

New  England  Reinsurance  Corporation, 
Boston,  Mass. 

2,725 

Cal.,  Conn.,  Del.,  D.C.,  Ga.,  Idaho,  Ill., 

Ind.,  Iowa,  Ky.,  Mass.,  Minn.,  Miss.,  Nev., 

N.J.,  Ohio,  Okla.,  R.I.,  (Reinsurance  only 
in  Ark.,  Fla.,  Kans.,  N.H.,  S.C.,  Tex.) 

MASS.— D.C. 

1 

New  Hampshire  Insurance  Company, 
Manchester,  N.H. 

5,034 

All  except  C.Z.,  Guam. - — — - - 

N.H. — All  except  Guam. 

New  York  Underwriters  Insurance 
Company,  Hartford,  Conn. 

2,062 

All  except  C.Z.,  Guam,  Puerto  Rico,  Virgin 

Islands. 

N.Y. — All  except  C.Z.,  Guam,  Puerto 
Rico,  Virgin  Islands. 

Newark  Insurance  Company, 

New  York,  N.Y. 

894 

1  *280 

All  except  C.Z.,  Guam,  Puerto  Rico,  Virgin 

Islands. 

N.J. —All  except  Alaska,  nCal.,  C.Z., 
Guam,  Hawaii,  Idaho,  Virgin  Islands, 
Wyo. 

v  v  ..Ai  1  r  9  r..— 

Niagara  Fire  Insurance  Company, 

New  York,  N.Y. 

North  American  Reinsurance 
Corporation,  New  York,  N.Y. 

5,762 

All  except  C.Z.,  Guam,  Virgin  Islands. - 

H • X •  Ail  CXCCpt  |  vUIB t 

N.Y. — All  except  C.Z.,  Guam,  Puerto 
Rico,  Virgin  Islands. 

The  North  River  Insurance  Company, 
Morristown,  N.J. 

3,191 

All  except  C.Z.,  Guam,  Virgin  Islands. - 

N.J. —All  except  C.Z.,  Guam,  Hawaii, 
Puerto  Rico,  Virgin  Islands. 

Northeastern  Insurance  Company 
of  Hartford,  Des  Moines,  Iowa 

The  Northern  Assurance  Company 
of  America,  Boston,  Mass. 

1,360 

1,544 

Cal.,  Colo.,  Conn.,  Ill.,  Iowa,  Kans.,  N.H., 

N.J.,  N.Y . ,  Ohio,  Tex.,  W.  Va. 

CONN.— D.  C. 

MASS.— All  except  C.Z.,  Guam,  Virgin 
Islands,  sW.  Va. 

/ 

Northern  Insurance  Company 
of  New  York,  Baltimore,  Md. 

1,742 

All  except  C.Z.,  Guam,  La.,  Puerto  Rico, 

Virgin  Islands. 

N.Y.—D.C.,  Me. 

Northwestern  National  Casualty 
Company,  Milwaukee,  Wls. 

f' 

♦See  footnotes  at  end  of  table. 

1,034 

All  except  Alaska,  Ark.,  C.Z.,  Conn.,  Del., 

Guam,  Hawaii,  La.,  Me.,  Mass.,  Nev.,  N.H., 

N.J.,  N.Y.,  N.C.,  Oreg.,  Puerto  Rico, 

Utah,  Vt.,  Va.,  Virgin  Islands. 

WIS.— nsAla.,  Ariz.,  Cal.,  Colo.,  D.C., 
Fla.,  Ga.,  Ill.,  Ind.,  Iowa,  Kans., 
Ky.,  Md.,  Mich.,  Minn.,  Mo.,  tot., 
Nebr.,  N.  to.,  Ohio,  Okla.,  Pa., 

R.I.,  S.  Dak.,  nesTex.,  Wash.,  V.  Va., 
Wyo. 
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Northwestern  National  Insurance 

Company  of  Milwaukee,  Wisconsin, 
Milwaukee,  Wis. 

2,667 

Toe  Ohio  Casualty  Insurance  Company, 
Hamilton,  Ohio 

8,616 

Ohio  Farmers  Insurance  Company, 

Westfield  Center,  Ohio 

3,307 

Oklahoma  Surety  Company, 

Tulsa,  Okla. 

142 

The  Omaha  Indemnity  Company, 

Omaha,  Neb^. 

662 

Oregon  Automobile  Insurance 

Company,  Portland,  Oreg. 

858 

Pacific  Employers  Insurance  Company, 

Loa  Angeles,  Cal. 

1,670 

.Pacific  Indemnity  Company, 

Loa  Angeles,  Cal. 

4,109 

Pacific  Insurance  Company, 

San  Francisco,  Cal. 

4,956 

Pacific  Insurance  Company,  Limited, 
Honolulu,  Hawaii 

1,420 

\  • 

Peerless  Insurance  Company, 

Keene,  N.H. 

2,031 

Pekin  Insurance  Company,  1 

Pekin,  Ill. 

229 

Pennsylvania  Manufacturers' 

Association  Insurance  Company, 
Philadelphia,  Pa. 

2,840 

Pennsylvania  Millers  Mutual  Insurance 
Company,  Wilkes-Barre,  Pa. 

1,252 

Pennsylvania  National  Mutual 

Casualty  Insurance  Company, 

Harrisburg,  Pa. 

2,678 

Phoenix  Assurance  Company 
of  New  York,  New  York,  N.Y. 

1,881 

The  Phoenix  Insurance  Company, 

Hartford,  Conn. 

6,478 

Planet  Insurance  Company, 

Philadelphia,  Pa. 

575 

Potomac  Insurance  Coup  any , 

Philadelphia,  Pa. 

9,442 

Progressive  Casualty  Insurance 

Company,  Mayfield  Village,  Ohio 

1,294 

The  Progressive  Mutual  Insurance 
Conpany,  Mayfield  Village,  Ohio 

374 

Protective  Insurance  Company, 

Indianapolis,  Ind. 

1,307 

*See  footnotes  at  end  of  table. 


All  except  C.Z. ,  Guam,  Virgin  Islands* 


All  except  C.Z.,  Guam. 


All  except  Alaska,  C.Z.,  Conn.,  Guam, 

Hawaii,  Kans.,  La.,  Me.,  Puerto  Rico,  Virgin 
Islands. 

Okla . - 


All  except  C.Z.,  Conn.,  Guam,  La.,  N.H. , 
N.J.,  Virgin  Islands. 

Cal.,  Ioaho,  Nev.,  Oreg.,Utah,  Wash. - 


All- 


All  except  C.Z. ,  Guam,  Virgin  Islands- 


Alaska,  Ariz.,  Ark.,  Cal.,  Colo.,  D.C.,  Fla., 
Hawaii,  Idaho,  Ill.,  Ind.,  Iowa,  Mich.,  Mont., 
Nev.,  N.J.,  N.Mex. ,  N.Y.,  N.C. ,  Okla.,  Oreg. , 
Tex.,  Utah.,  Va.,  Wash.,  Wyo. 

Guam,  Hawaii- - - 


All  except  C.Z.,  Guam,  Hawaii,  Puerto  Rico, 
Virgin  Islands. 

Ill.,  Ind.,  Iowa - 


Del.,  D.C.,  Md.,  Mass.,  H.J.,  N.Y.,  Ohio, 
Pa.,  W. Va. 


Ark.,  D.C. ,  Fla.,  Ga. ,  Ind.,  Kans.,  Ry. ,  Me., 
Mass.,  Ha.,  N.H.,  N.J.,  N.Y. ,  H.C.,  Ohio,  Pa., 
R.I.,  S.C.,  Tenn. ,  Vt. ,  Va. 

All  except  Cal.,  C.Z.,  Conn.,  Guam,  Hawaii, 

Me.,  Mass.,  Nev., N.H. ,  N.Y. ,  N.Dak. ,  Puerto 
Rico,  Virgin  Islands,  Wyo. 

All  except  C.Z.,  Guam— - 


All  except  C.Z. ,  Guam,  Puerto  Rico- 


All  except  C.Z.,  Conn.,  Guam,  Hawaii,  Md., 
Mich.,  Puerto  Rico,  Virgin  Islands.* 

All  except  Alaska,  Ark.,  C.Z.,  Del.,  Guam, 
Hawaii,  Idaho,  Me.,  Mont.,  Nev.,  N.H., 
N.Dak.,  Puerto  Rido,  S.Dak.,  Vt. ,  Virgin 
Islands. 

All  except  Ariz.,  C.Z.,  Conn.,  Del.,  D.C. , 
Guam,  Hawaii,  Ill.,  Kans.,  La. ,  Md.,  Nebr., 
N.H. ,  N.Y. ,  Pa.,  Puerto  Rico,  S.C.,  Tex., 
Utah,  Va, ,  Virgin  Islands,  W.  Va. ,  Wis. 

H.J.,  Ohio— —5 - - - 

All  except  C.Z.,  Guam,  Hawaii,  Puerto  Rico, 
Virgin  Islands. 


WIS. — All  except  C.Z. ,  Guam,  Virgin 
Islands. 


OHIO— -All  except  C.Z. ,  Guam. 


OHIO-— All  except  Alaska,  C.Z.,  Guam, 
Hawaii,  Puerto  Rico,  Virgin  Islands. 


OKLA.— D.C. 


WIS.— D.C. ,  Nebr.,  eVa. 


OREG.— Cal. ,  D.C. ,  Hawaii.,  Idaho, 
Nev.,  Utah,  Wash. 

CAL. — Ariz.,  Conn.,  Del.,  D.C.,  sFla., 
wKy. ,  Md.,  Mass.,  N.Mex.,  N.Y.,  Ohio, 
R.I.,  wTex, ,  W.  Va.,  Wis. 

CAL. — All  except  Conn. ,  Guam,  Me. , 
N.H. ,  Vt.,  Virgin  Islands. 

CAL.— D.C. 


HAWAII— D.C. 


N.H. — All  except  Guam,  Hawaii,  Virgin 
Islands . 

ILL. — D.C. ,  Ind.,  Iowa. 


PA.— Del.,  D.C. ,  Md.,  N.J. 


PA.— D.C. 


PA.— D.O.,  Kans.,  Md. ,  Mo.,  N.J. ,  N.C., 
Okla. ,  Tenn. ,  Va. 


N.Y. —All  except  Alaska,  C.Z. ,  Guam, 
Puerto  Rico,  Virgin  Islands. 

CONN.— All  except  C.Z. ,  Guam,  Puerto 
Rico,  Virgin  Islands. 

WIS. — All  except  C.Z. ,  Guam,  Virgin 
Islands. 

• 

PA.— All  except  Ala.,  Alaska,  Ark., 

C.Z. ,  Del.,  Guam,  Hawaii,  Idaho,  Me., 
Mont.,  Nev.,  N.H.,  N.Dak.,  Oreg., 

Puerto  Rico,  S.Dak.,  Vt.,  Virgin  Islands. 

OHIO— D.C. 


OHIO— D.C. 


IND.— D.C. 


.  t 
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Public  Service  Mutual  Insurance  2,551 

Company,  hew  York,  M.Y. 


Puerto  Rican-American  Insurance 

Company,  San  Juan,  Puerto  Rico 

797 

The  Reinsurance  Corporation  of 

New  York,  'New  York,  N.Y. 

2,294 

Reliance  Insurance  Company, 

Philadelphia,  Pa. 

10,791 

Republic  Insurance  Company, 

Dallas,  Tex. 

3,677 

Reserve  Insurance  Company, 

Chicago,  Ill. 

V 

887 

Resolute  Insurance  Company, . 

Hartford,  Conn. 

342 

Royal  Globe  Insurance  Company, 

New  York,  N.Y.  — 

3,121 

Royal  Indemnity  Company, 

New  York,  H.Y. 

3,108 

S  &  H  Insurance  Company, 

Los  Angeles^  Chi.  A* 

449 

Safeco  Insurance  Company  of  America,  "~ 
Seattle,  Wash. 

4,446 

Safeguard  Insurance  Company, 

Nev  York,  N.Y. 

838 

%  St.  Paul  Fire  and  Marine  Insurance 
Company,  St.  Paul,  Minn. 

10,232 

Seaboard  Surety  Company, 

New  York,  N.Y. 

2,632 

Security  Insurance  Company 
of  Hartford,  Hartford,  Conn. 

1,809 

Security  Mutual  Casualty  Company, 
Chicago,  Ill. 

Security  national  Insurance 
Company,  Dallas,  Tex. 


Select  Insurance  Company, 
Dallas,  Tex, 


775 


Selected  Risks  Insurance  Company, 
Rranchyllle,  H.J. 

Sentry  Indemnity  Company, 

Steyens  Point,  Via. 


Sentry  Insurance  a  Mutual  Company, 
Steyens  Point,  Via, 


Coon., 

Del. 

,  D.C. ,  Fla., 

,  Ga.,  Idaho,  Ill., 

Ind.,. 

N.Y. —D.C. ,  aPla. ,  N.J.,  ePa.,  vTex. 

Iowa, 

Me., 

,  Md. ,  Hass., 

Mich.,  Minn.,  N.H. 

• 

N.J., 

N.Y. 

,  N.C. ,  Pa., 

R.I. ,  Vt.,  Va.,  V. 

Va., 

• 

Vis. 

Puerto  Rico,  Virgin  Islands— -  PUERTO  RICO— D  C. 


All  except  C.Z. ,  Guam,  Hawaii,  Puerto  Rico,  N.Y.—  D.C. 

Virgin  Islands.  (Co-surety  only  in  Fla.,  Mass., 

Va.) 

All  except  Guam— — t - - - -  PA. — All. 


All  except  Ala.,  C.Z.,  Fla.,  Guam,  Hawaii, 
Me.,  Hass. ,  Mont.,  N.H. ,  N.Dak. ,  R.I., 
S.Dak. ,  Vt.,  Virgin  Islands. 

All  except  C.Z.,  Conn.,  Guam,  N.Y.,  Puerto 
Rico. 


All  except  C.Z. ,  Guam.,  Kans.,  La.,  N.Y., 
Puerto  Rico,  Virgin  Islands. 


All  except  C.Z.,  D.C.,  Guam,  Puerto  Rico, 
Virgin  Islands. 

All - - - 


TEX.— D.C. 


ILL. — All  except  C.Z.,  Conn.,  Guam, 
Hawaii,  N.Y.,  Puerto  Rico,  Virgin 
Islands. 

R.I. — All  except  wArk. ,  C.Z.,  mCa. , 
Guam,  Hawaii,  La.,  Me.,  wMich. , 
nMias. ,  nwN. Y. ,  N.C. ,  Oreg. ,  Puerto 
Rico,  S.C.,  S.Dak.,  weTenn. ,  Utah, 
Vt.,  wVa.,  Virgin  Islands,  nV.Vs. 
wWia. 

ILL.—  D.C. ,  N.C. ,  S.C. ,  Va. 


N.T.—  All  except  Guam,  Virgin  Islands. 


Cal. - - - 

All  except  C.Z.,  Puerto  Rico,  Vt.' - 

All  except  C.Z.,  Del.,  Guam,  Puerto  Rico, 
Virgin  Islands. 


CAL.— D.C. 


HASH.— All  except  C.Z. ,  Puerto  Rico, 
Virgin  Islands. 

CONN.— All  except  C.Z.,  Gums,  nMiss. , 
vOkla. ,  Puerto  Rico,  Virgin  Islands 
W.  Va. 


All  except  C.Z. ,  Guam- 


MINN. — All  except  Guam. 


All- 


N.T.—  All. 


All  except  C.Z.,  Guam,  Virgin  Islands- 


All  except  Alaska,  C.Z. ,  Conn.,  Guam,  Hawaii, 
Puerto  Rico,  S.C.,  Virgin  Islands. 

Ala.,  Cal.,  Colo.,  Fla.,  Ga. ,  Ill.,  Ind.,  Kans., 
Ky.,  Minn.,  N.Mex. ,  N.Dak.,  Ohio,  Okla.,  S.Dak., 
Tex.,  Wash.,  Wis.,  Wyo. 

Xll  except  Aria.,  C.Z.,  Conn.,  Del.,  Guam, 

Hawaii,  La.,  tic.*  lid.,  llass.,  N.H. ,  N.Y.,  N.Dak., 
Pa.,  Puerto  Rico,  R.I.,  Tenn. ,  Utah,  Va. ,  Virgin 
Islands. 

Del.,  Md.,  N.J.,  Pa.,  Va. ,  Wash. 


CONN. — All  except  Alaska,  esCal.,  C.Z., 
Guam,  Hawaii,  selll.,  slows,  eTenn. , 
Virgin  Islands,  eWash.,  sW.  Va. 

ILL.— D.C.  ^ 


TEX. — All  except  C.Z.,  Guam,  Mont. 


TEX.— All  except  C.Z.,  Guam,  Hawaii, 
Puerto  Rico,  Virgin  Islands. 


N.J.— Del.,  D.C. ,  Md. ,  Pa.,  Va. 


All  except  Aleska,  C.Z.,  Conn.,  Del.,  D.C.,  Guam,  WIS. — Cal.,  D.C.,  ms Fla. ,  eLa. ,  eVa. , 

Hawaii,  Kans.,  Me.,  Mass.,  Mich.,  Nebr.,  N.H.,  wWash. 

N.J.,  N.Y.,  Pa.,  Puerto  Rico,  R.I.,  Vt. ,  Va. , 

Virgin  Islands,  W.Va. ,  Wyo. 

All  except  C.Z.,  Guam,  Virgin  Islands.  WIS. — Cal.,  D.C. ,  sis  Fla. ,  nGa. ,  nlll. , 

F  eLa.,  Me.,  Mass.,  Mich.,  sN.Y..  sTex. , 

wUash. 


Signal  Insurance  Company, 
Los  Angeles,  Cal. 


Aril.,  Cal.,  Fla.,  Ga. ,  Iowa,  Mont.,  Nev.,  CAL. — D.C. ,  Ga. ,  Idaho,  Nev.,  Oreg. 

N.Mex.,  N.C. ,  N.Dak. ,  Oreg.,  Utah,  Wash. 


•See  footnotes  at  end  of  table. 
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Names  of  companies  and  locations  of 
principal  executive  offices 

Underwriting 
limitations 
(net_  limit  on 
any  one  risk) 
in  thousands 
of  dollars. 
[See  note  (b) ] 

States  and  other  areas  in  which  licensed  to  transact 
-  surety  business.  (See  note  (c)] 

State  or  other  area  in  which  incorpo¬ 
rated  (in  capitals),  and  judicial 
dlatrlcts  in  which  process  agents 
have  been  appointed  (letters  preceding 
names  of  States  indicate  judicial 
districts).  [See  note  (d)] 

SLandia  America  Reinsurance 
Corporation,  New  York,  N.Y.  5* 

2,327 

Cal.,  Ga.,  HI.,  Ind.,  Iowa,  Mich.,  J.,  N.Y., 

Ohio,  Pa.,  Utah.  (Reinsurance  only  In  D.C. , 

Kans.,  Okie. ,  Tex.,  W.  Va.). 

N.Y.— 

South  Carolina  Insurance  Company, 
Coliabia,  S.C. 

807 

Ala.,  Alaska,  Ariz.,  Cal.,  Colo.,  D.C.,  Fla., 

Ga.,  Ill.,  Ind.,  Iowa.,  Kans.,  Ky. ,  Md., 

Mich.,  Minn.,  Miss.,  Mo.,  Mont.,  Nebr.,  Nev., 

N.  Mex.,  N.Y. ,  N.C.,  N.Dak.,  Ohio,  Okla.,  Pa., 

R.I.,  S.C.,  S.Dak.,  Tenn.,  Tex.,  Utah,  Va.,  Wis. 
(Reinsurance  only  in  Conn.,  N.J.,  W.Ve.) 

S.C.— nmAla.,  D.C. ,  FIs.,  Ga.  ,  N.C., 

Va. 

t 

The  Standard  Fire  Insurance 

Company,  Hartford,  Conn. 

1,900 

All  except  C.Z.,  Guam,  H.J.,  Puerto  Rico,  Virgin 
Islands. 

CONN.— All. 

State  Automobile  Mutual  Insurance 
Company,  Columbus,  Ohio 

3,934 

Ala.,  Fla.,  Ga.,  Ill.,  Ind.,  Ky. ,  Md.,  Mich., 

Mias.,  Mo.,  N.J.,  N.C. ,  Ohio,  Pa.,  S.C.,  Tenn., 

Va.,  W.Va. 

OHIO— Ala.,  D.C. ,  Fla.,  Ga. ,  Ky.  , 

Md.,  Mich.,  Miss.,  eMo.,  N.C. ,  Pa., 
S.C.,  Tenn.,  Va. ,  W.Va. 

State  Farm  Fire  and  Casualty 

Company,  Bloomington,  Ill. 

22,700 

All  except  C.Z.,  Guam,  Puarto  Rico,  Virgin 

Islands. 

ILL. — Ariz.,  cCal. ,  Colo.,  D.C. ,  oCa. , 
Md.,  Minn.,  nMias.,  Mont.,  N.J., 
eH.Y. ,  wOkla. ,  mPa. ,  sTex. ,  Utah. 

State  Surety  Company, 

Des  Moines,  Iowa 

99 

Colo.,  D.C. ,  Iowa,  Kans.,  Minn.,  Mo.,  Mont., 

Nebr.,  N.Dak.,  S.  Dak.,  Wls.,  Wyo. 

IOWA.— eArk.,  Colo.,  D.C.,  sFla. ,  Ill., 
Kana. ,  eLa.,  wMich. ,  Minn. ,  sMiss., 
M8.,  Nebr.,  sN.T. ,  N.Dak.,  nOhio, 
wnOkla* ,  S.Dak. 

Statesman  Insurance  Company, 

TtmH  injpnH«t  Ind. 

278 

Ala.,  D.C. ,  Fla.,  Ga.,  Ill.,  Ind.,  Iowa, 

Kans.,  Ky.,  La.,  Md. ,  Minn.,  Miss.,  Mont., 

N.Mex.,  N.Dak.,  Pa.,  S.Dak.,  Tenn. 

IND. — Ariz.,  nceCal. ,  Colo.,  D.C.,  Ill., 
nlowa,  Kans. ,  La.,  Minn. ,  Mo.,  Mont., 
Nebr.,  N.  Hex.,  H.  Dak.,  Okla. ,  vmPa. , 
S.Dak.,  Tex.,  Wyo. 

The  Stuyvesant  Insurance  Company ,  250  All  except  -C.Z. ,  Guam,  Virgin  Islands- 

Allentown ,  Pa. 


H.Y. — All  except  Alaska,  C.Z. ,  Cun, 
Hawaii,  Virgin  Islands. 


Sue  Insurance  Coup any  of 
Hew  York,  New  York,  N.Y. 


813  All  except  Ala.,  Alaska,  Ariz. ,  Ark.,  C.Z. ,  M. Y. — All  except  Alaska,  C.Z. ,  Guam, 

Colo.,  Fla.,  Ga. ,  Guam,  Hawaii,  Idaho,  Ind.,  Hawaii,  Puerto  Rico,  Virgin  Islands. 

Kens. ,  Miss.,  Nebr.,  Nev. ,  H.C.,  N.Dak. , 

Puerto  Rico,  S.C.,  S.Dak. ,  Utah,  Virgin 
Islands,  W.Va. 


Surety  Company  of  the  Pacific,  71 

Los  Angelas,  Cal. 

Surety  Insurance  Company  of  59 

California,  La  Habra,  Cal. 

Trsnssaerica  Insurance  Company,  6,311 

Los  Angeles,  Cal. 

Transcontinental  Insurance  Company,  2,136 

Chicago,  Ill. 

Transport' Indemnity  Company,  787 

Los  Angeles,  Cal. 


Cal. - 

Alaska,  Cal.,  Colo.,  N.Mex. ,  Tex. - 

All  except  Guam - 

All  except  C.Z.,  Guam,  Hawaii,  Virgin  Islands 
All  except  C.Z. ,  Guam,  Virgin  Islands - 


CAL.—  D.C. 


CAL.— Alaska,  Colo.,  D.C.,  N.Mex. ,  Tex. 


CAL.— All  except  C.Z.,  Guam,  Virgin 

T ■  1  yiv<«  . 

H.Y. — All  except  C.Z. ,  Guam,  Virgin 

CAL.— All  except  Alaska,  C.Z. ,  Guam, 
eKy. ,  eLa.,  Nev.,  nwN. Y. ,  eOkla. , 
Puerto  Rico,  eTenn. ,  wVa. ,  Virgin 
Islands,  nV.Va. 


Transportation  Insurance  Company,  1,163  All  except  C.Z.,  Guam,  Puerto  Rico,  Virgin 

Chicago,  Ill.  Islands. 


The  Travelers  Indemnity  Company, 
Hartford,  Conn. 

The  Travelers  Indemnity  Company 
of  Rhode  Island,  Hartford,  Conn. 


19,577  All - 

2,362  All  except  C.Z. ,  Gi 


ILL.— All  except  C.Z. ,  Guam,  wN.Y. , 
Puerto  Rico,  S.Dak. ,  Virgin  Islands. 

CONN.— All  except  Guam. 


R.I.—  All  except  C.Z.,  Guam,  elll. , 
wHo. ,  Puerto  Rico,  Virgin  Islands. 


Trinity  Universal  Inau ranee 
Company,  Dallas,  Tex. 


3,993  All  except  Alaska,  C.Z. ,  Conn.,  Del.,  Guam,  TEX.— All  except  Guam. 

Hawaii.  Me.,  Md.,  Mass.,  Mont.,  Hev.,  N.H. , 

H.J.,  N.Y. ,  Puerto  Rico,  R.I.,  S.C.,  Tenn., 

Utah,  Vt.,  Va.,  Virgin  Islands,  W.Va. 


Tri-State  Insurance  Company , 
Tulsa,  Okie., 


529 


All  except  Alaska,  Cal.,  C.Z. , 
D.C. ,  Guam,  Hawaii,  He.,  Md. , 
Nev.,  N.H. ,  N.J.,  N.Y.,  N.C., 
Pa.,  Puerto  Rico,  R.I.,  S.C. , 
Virgin  Islands,  W.Va.,  Wls. 


Conn. ,  Del. , 

OKLA.- 

Maas. ,  Klch. , 

Conn. 

Ohio,  Oreg., 

Maas. 

Vt.,  Va., 

N.C., 

R.I., 

W.Va. 

-All  except  Alaska,  Cal.,  C.Z. , 

,  Del.,  Guam,  Hawaii,  Me.,  Md. , 

,  Mich.,  Nev.,  N.H. ,  N.J.,  N.Y., 
Ohio,  Oreg. ,  Pa.,  Puerto  Rico, 
S.C.,  Vt. ;  Va. ,  Virgin  Islands, 
,  Wls. 


♦See  footnotes  at  end  of  table. 
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Haaea  of  companies  and  locations  of 
principal  executive  office* 


Underwriting 
limit  at  ion* 

(nat  limit  am  States  and  other  araas  in  which  licensed  to  transact 
any  one  riak)  aurety  business.  iSeenote  (c)J 

in  thousands 
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[Saa  not*  (h)J 


State  or  other  area  in  which  Incorpo¬ 
rated  (in  capitals) (  and  judicial 
districts  In  which  process  agents 
have  been  appointed  (letters  p re cad lag 
naaes  of  States  indicate  judicial 
districts).  [See  note  (4)] 


Twin  City  Fire  Insurance  Company,  858 

Hartford,  Coon. 

United  Fire  4  Casualty  Company,  581 

Cedar  Rapids,  lows 

United  Pacific  Insurance  Co^>any,  4,428 

Philadelphia,  Pa. 

United  States  Fidelity  and  Guaranty  25,081 

Company,  Baltimore,  Md. 

United  States  Fire  Insurance  Company,  7,487 

Morristown,  H.J. 

Universal  Surety  Ooapany,  243 

Lincoln,  debt. 


Utica  Mutual  Insurance  Company, 
Utica,  H.Y. 

2.748 

Valley  Forge  Insurance  Company, 
Chicago,  Ill. 

a 

1,117 

Vigilant  Insurance  Company, 

Hew  York,  H.Y. 

2,163 

Meat  American  Insurance  Company,  3,282 

Hamilton,  Ohio 


Westchester  Fir*  Insurance  Company,  3,^12 

Morris town r H.J. 

The  Western  Casualty  and  Surety  7,303 

Company,  Fort  Scott,  Kana. 


The  Western  Fire  Insurance  Company, 
Fort  Scott,  Kana. 


Western  Surety  Company, 
Sioux  Falla,  S.  Dak. 


1  except  C.Z.,  Guam,  Fuarto  Hi CO,  Virgin 

Islands. 

Aria. .  Oolo.,  Ill.,  Ind.,  lows,  Minn.,  Mo., 

Mont.,  Hebr.,  H.T.,  H.  Dak.,  S.  Dak.,  Wis. ,  Wyo. 

All  except  C.Z.,  Cues,  Puerto  Rico,  Virgin 
la lands. 

All  except  Cubs  -  "  1  ~~ 


MDCJ. — scCal. ,  Coon.,  D.C. ,  La.,  Va. 

IOWA— D.C.,  nalll. ,  Minn.,  Mo.,  Hebr., 
S.  Dak.,  Via. 

WASH.— All  except  C.Z.,  Puerto  Rico, 
Virgin  Islands. 

H). — All  except  tea*. 


All  except  C.Z.,  Guam. 


H.Y. —All  except  Alaska,  C.Z.,  (hum, 
Hawaii,  Virgin  Islands. 


Aria.,  Colo.,  Ill.,  Iowa.,  Rons.,  Him.,  Mo., 
Mont.,  Hebr.,  H.Mex. ,  H.Dak. ,  Ohio,  OStla., 
S.Dak. ,  Utah,  Wash.,  Wis.,  Wyo. 


All  except  C.Z.,  Guam,  Kana.,  Virgin  Islands. 


HEBR.— Aria.,  eArk. ,  Colo.,  D.C.,  nlll. 
Iowa,  Kana.,  Minn.,  Mo.,  Mont.,  H.Mex. 
H.Dak.,  nOhio,  wOkla.,  S.Dak.,  Utah, 
wWis. ,  Vyo. 

H.T.— All  excpt  Alaska,  C.Z. ,  Guam, 
Hawaii,  He.,  Puerto  Rico,  Virgin 
Islands. 


All  except  Alaska,  C.Z.,  Guam,  Hawaii,  Puerto 
Rico,  Virgin  Islands. 

Ala. (except  official),  Aria. ,  Ark.,  Cal.,  Colo., 
Conn.,  Del.,  D.C. ,  Fla.,  Ga.,  Idaho,  Ill.,  Ind., 
Iowa,  Rons.,  Ky. ,  La.,  Me.,  Md.,  Haas.,  Mich., 
Minn.,  Kies.,  Mo.,  Mont.,  Ncbr.,  Hev.,  H.H. ,  I.J., 
H.Mex. ,  H.Y. ,  H.C.,  H.Dak.,  Ohio, -Okie. ,  Oreg., 
Pa.,  R.I.,  S.C.,  S.Dak.,  Tenn. ,  Tex.,  Utah,  Vt., 
Va. ,  Virgin  Islands,  Wa^h. ,  W.Ve.,  Via.,  Vyo. 

All  except  Alaska,  C.Z.,  Conn.,  Guam,  Hawaii, 

Me. ,  Mass.,  Moot.,  H.H. ,  Puerto  Rico,  R.I., 

Vt.,  Virgin  Islands,  V.Va. 


PA.— All  except  Guam,  Virgin  Islands. 


H.Y.— All  except  Alaska,  Guam,  Hawaii, 
Puerto  Rico,  Virgin  Islands. 


CAL.— Ala.,  Colo.,  D.C. ,  ns  Fla.  ,  Ca. , 
Ill.,  Ind.,  Iowa,  Hans. ,  Ky.,  aLa. , 
Md.,  Mich.,  Minn.,  Mo.,  Hev. ,  H.Mex., 
H.Dak.,  Ohio,  nOkla.,  Oreg.,  Pa., 
alcnn. ,  Tex.,  Utah,  Va. ,  Vash. ,  Vis., 
Vyo. 


All  except  C.Z.,  Guam,  Virgin  Islands. 


All  except  C.Z.,  Coon.,  Guam,  Hawaii,  Me., 
Maas.,  H.H. ,  U.Y.,  Puerto  Rico,  Vt.,  Va., 
Virgin  Islands. 

All  except  C.Z.,  Conn.,  Del.,  D.C., 

Ga. ,  Guam,  Hawaii,  Idaho,  La.,  He.,  lid.. 
Mass.,  Mont.,  H.H. ,  H.J.,  Oreg.,  Puerto  Rico, 
S.C. ,  Tex.,  Vt.,  Va.,  Virgin  Islands,  V.Va. 

All  except  Alaska,  C.Z. ,  Guam,  Hawaii,  3.Y., 
Puerto  Rico,  Virgin  Islands. 


H.Y.*— All  except  Alaska,  C.Z.,  team, 
Hawaii,  Puerto  Rico,  Virgin  Inlands. 

KANS.—  All  except  team,  Puerto  Rico, 
Virgin  Islands.- 


Kana. — All  except  Guam,  Puerto  Rico, 
Virgin  Islands. 


S.DAK.— All  except  Alaska,  C.Z., 
Guam,  Hawaii,  Puerto  Rico,  Virgin 
Islands. 


Westfield  Insurance  Company, 
Westfield  Center,  teio 


VI la hire  Insurance  Company, 
Los  Angeles,  Cal. 

Wolverine  Insurance  Company, 
Battle  Creek,  Mich. 


1,358 


293 

2,579 


All  except  Ala.,  Alaska,  Ark.,  C.Z.,  Conn., 

Fla. ,  Ca.,  Guam,  Hawaii,  La.,  He.,  Mias., 

Mo.,  H.H. ,  H.Mex.,  Puerto  Rico,  Virgin 
Islands. 

Ari* . ,  Cal.,  Colo.,  Hawafl,  Idaho,  Iowa, 

Mont.,  Hev. ,  H.Mex.,  Oreg.,  S.Dak.,  Utah,  Wash. 

Ark.,  Cal.,  Ca.,  111..  Ind.,  Iowa,  irnna. , 

Mich.,  Minn.,  Jebr.,  H.  Hex.,  H.Dak.,  Ohio, 

Pa.,  S.Dak.,  Vt.,  Vi  Va.,  Vyo. 


OHIO— All  except  Alaska,  C.Z. ,  Guam, 
Hawaii,  Puerto  Rico,  Virgin  Islands. 


CAL.— D.C. ,  Idaho,  Mont.,  H.Mex., 
Oreg.,  wWash. 

MICH.— D.C.  ,  Ca.,  111.,  Ind.,  Iowa, 
Him.,  Ohio,  S.Dak. 


*See  footnote*  at  end  of  table. 
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N cutes  of  companies 


Underwriting 
limitations 
(net  limit  on 
any  one  risk) 
in  thousands 
of  dollars. 
[See  note  Cb) ] 


Judicial 
districts  in 
which  process 

agents  have 
been 

appointed 


Accident  and  Casualty  Insurance  Company  of  Winterthur,  Switzerland  (U.S.  Office,  New  York,  N.Y.) 

Alliance  Assurance  Company.  Limited,  London,  England  (U.S.  Office,  New  York,  N.Y.)  - 

Constellation  Reinsurance  Company,  New  York,  N.Y.  - 

General  Accident  Fire  and  Life  Assurance  Corporation,  Limited,  Perth,  Scotland  (U.S.  Office, 

Philadelphia,  Pa.) - — - 

The  London  Assurance,  London,  England  (U.S.  Office,  New  York,  N.Y.)  - 

The  London  &  Lancashire  Insurance  Company,  Limited,  London,  England  (U.S.  Offlca,  New  York,  N.Y.) 

Metropolitan  Fire  Assurance  Company,  Hartford,  Conn.  - 

Munich  Reinsurance  Company,  Munich,  Germany  (U.S.  Office,  New  York,  N.Y.)  - 

The  Netherlands  Insurance  Company,  Eat.  1845,  The  Hague,  Holland  (U.S.  Office,  Keene,  N.H.)  - 

Rochdale  Insurance  Company,  New  York,  N.Y.  - 

,  loyal  Insurance  Company,  Limited,  Liverpool,  England  (U.S.  Office,  New  York,  N.Y.) - 

The  Sea  Insurance  Company,  Limited,  Liverpool.  England  (U.S.  Office,  New  York,  N.Y.)  - 

Sun  Insurance  Office,  Limited,  London,  England  (U.S.  Office,  New  York,  N.Y.)  - 

Swiaa  Reinsurance  Company,  Zurich,  Switzerland  (U.S.  Office,  New  York,  N.Y.)  - 

Zurich  Insurance  Company,  Zurich,  Switzerland  (U.S.  Office,  Chicago,  Ill.)  - 


1,172 

D.C. 

344 

D.C. 

1,764 

D.C. 

20,650 

D.C. 

►  648 

D.C. 

530 

D.C. 

475 

D.C. 

1,864 

D.C. 

486 

D.C. 

270 

D.C. 

1,588 

D.C. 

479 

D.C. 

787 

D.C. 

2.194 

D.C. 

3,846 

D.C. 

FOOTNOTES 


1/  Houston  General  Insuranca  Company,  Fort  Worth,  Tex.  —  changed  its  to  Equitable  General  Insurance  Company 


2/  Traders  &  General  Insurance  Company,  Fort  Worth,  Tex.  —  changed  its  name  to  Houston  General  Insurance  Company 


3/  The  Prudential  Insurance  Company  of  Great  Britain  Located  in  New  York,  New  York,  N.Y.  —  changed  lta  name  to  The  Mercantile  and  General 
Reinsurance  Company  of  America  (sea  Federal  Register  of  May  19,  1975,  pg.  21744) 

4/  Martin  Insurance  Company,  Los  Angeles,  Cal.  —  changed  its  name  to  S  4  H  Insurance  Company  (see  Federal  Register  of  April  24,  1975,  pg.  18008) 

£/  The  Stand ia  Insurance  Company,  Stockholm,  Sweden  (U.S.  Office,  New  York,  N.Y.)  —  domesticated  and  la  now  known  as  Stand la  America 
Reinsurance  Corporation  (ace  Federal  Register  of  November  19,  1974,  pg.  40592)  v 


(a)  All  certificates  of  authority  expire  June  30,  and  are  renewable  July  1,  annually.  Companies  holding  certificates  of  authority  a a 
acceptable  sureties  on  Federal  bonds  are  also  acceptable  as  reinsuring  companies. 

(b)  Figures  are  given  in  thousands  of  dollars:  last  "ooo"  omitted.  Treasury  requirements  do  not  limit  the  penal  sum  of  bonds  which 
sursty  companies  may  executs.  Ths  nat  retention,  however,  cannot  exceed  the  underwriting  limitation,  and  excess  risks  must  be  protected  by 
coinsurance,  reinsurance,  or  other  methods  in  accordance  with  Treasury  Circular  297,  Revised  February  10,  1975  (31  CFR  I  223.10,  8  223.11). 
When  excess  risks  on  bonds  in  favor  of  the  United  Staces  are  protected  by  reinsurance,  such  reinsurance  is  to  ba  effected  by  use  of  a  Treasury 
reinsurance  form  to  be  filed  with  the  bond  or  within  45  days  thereafter.  Risks  in  excess  of  limit  fixed  herein  must  be  reported  for  quarter 
in  which  they  are  executed.  In  protecting  such  excess,  the  rating  in  fores  on  the  date  of  the  execution  of  the  risk  will  govern  absolutely. 
This  limit  applies  until  a  new  rating  is  established  by  the  Treasury  Department. 

(c)  A  surety  company  oust  be  licensed  in  the  State  or  other  area  in  which  it  executes  (signs)  a  bond,  but  need  not  be  licensed  in  the 
State  or  other  area  In  which  the  principal  resides  or  where  the  contract  is  to  be  performed  [28  Op.  Atty.  Gen.  127,  Dec.  24,  1909  ;  31  CFR 
8  223.5(b)].  The  term  "other  areas"  lncludss  the  Canal  Zone,  District  of  Columbia,  Guam,  Puerto  Rico,  and  the  Virgin  Islands. 

(d)  State  or  other  area  in  which  company  la  lncorporstsd  shown  in  capitals.  Process  agents  are  required  in  the  following  districts: 

Where  principal  resldss;  where  obligation  is  to  be  performed;  and  in  the  District  of  Columbia  where  the  bond  is  ratumable  or  filed.  No 
process  agent  Is  required  in  ths  Stats  or  other  area  wherein  the  company  is  incorporated  (31  CFR  1224.2).  Letters  "n,  s,  s,  a,  c,  and  v" 
preceding  names  of  States  indicate  respectively  the  Northern,  Southern,  Eastern,  Middle,  Central,  and  Western  judicial  districts  of  States 
indicated.  If  letters  do  not  precede  names  of  States,  process  agents  have  bean  appointed  in  all  judicial  districts  of  such  States. 


I 
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AGENDA  FOR  DIRECTOR'S  SAN  FRANCISCO  CONFERENCE 
SEPTEMBER,  1973 

X°P j  c  Presenter 


1«  Report  on  items  requiring  action  from 
April,  1973  Director ' a  Conference: 

\/a.  Standardization  of  equipment  earing 
field  office. 

L/b.  Elimination  of  coin  feeder  mechanics 
problem. 

Clearly  defined  procedures  for  coin 
sampling;. 

L/^*-  Need  for  improved  coin  projection*, 
s.  Mint -vide  production  meeting. 


cporc  to  Director  and  staff  on  outcome 
APGE  election  and  forthcoming  contract 
negotiations « 


A.  Goldman 

A.  Goldman 

A,  Goldman 
R.  Cahoon 
G.  Ambrose 


F.  Brawner 


£✓< 


saplcroer.tation  of  EEO  program. 


#4^^Security  Improvements  resulting  from 
Secret  service  reports. 


l  S^^Current  budget  statue*  reviews,  and 

hearings;  the  effect  cf  the  continuing 
resolution  on  manning  levels  and  funding. 


F-  Hinson 


J.  McGee 


E,  Frere 


Congressional  action  on  our  inspaet  state- 
i5»enf-  relative  to  $1,5  million  cut  in  19?4 

budget. 


B.  prere 


The  importance  of  maintaining  financial 
plans  reflecting  current  production  assignments. 


B .  Fr%'.rc 
G->  Ambrose 


Status  of  Denver  Hint  and  West  Point  opera¬ 
tions  * 


F.  Hhea 
F,  H«cI>onald 


Intern  and  executive  development  programs; 
policy  for  employee  education. 


I 


l 
:  - 
5- 


i 

i 


.  ’.V-Mr- 


■  ■  .  ■w.  . 


2- 


l^^'  Management  improvement  programs,. 


Paperwork  wanageiaent . 


B. 


B„ 


12.  Organisation  and  mission  of  Old  Mint. 


Discussion  of  nunicnLat lc 
and  mailing  problem**. 


order  processing 


// 

f  Reitabnrsfible  programs,  potential  and  pre¬ 
sent;  where  they  arc  to  be  accomplished ; 
order  processing  and  liaison  functions. 


i715^  Coordination  ot  Mint's  public  information 
JLr  program. 


Proposed  new  coinage  for  Bicentennial  and 
Status  cf  associated  legislation. 


K, 


J. 


R. 

G. 


R. 


R- 

H. 


Minor  coinage  metals  and  denomination 
study,  and  its  potential  impact. 


L 


/ 


Domestic  coinage  forecast  through  1980 j 
methods  to  meet  demand;  and  impact  of  Bi con* 
tennial  coinage* 


^7 


Resident  auditor  program. 


Proposed  changes  in  settlccent  procedures. 


21.  Loiig~ranp,C  plane  for  computer  utilization. 


A. 


K. 


W. 


B. 

Gt 


Frere 

Frere 

Conner 

Scott 

CaliOon 

Ambrose 

Cshcon 

Gaboon 

Lonkay 

Goldman 

Ambrose 

Humber t 

Humbert 

Frere 

Stratton 


ATTENDEES  -  DIRECTOR'S  CONFERENCE 
SAN  FRANCISCO,  1973 


1 

J 

si 


K.  Brooke 

K*  Rhyne 

F.  XacDonald 

/  B*  Erockenb&rough 

J.  Allietcn 

G*  Wright 

G,  Ambrose 

R.  Vosfi 

A.  Breenick 

'  ) 

,  A,  Friedman 

B,  Frere 

\  Harridan 

R.  Calioon 

V—*- 

N,  Contango 

D.  Duke 

J.  Nugent 

K.  Connor 

F.  T*isi 

J*  ScoLL 

T.  Papa 

G.  Stratton 

V»  Hark in 

A.  Goldman 

B.  Higby 

E.  Hiuson 

H.  Lawrence 

H-  Lonkay 

w.  Darlington 

W.  Humbert 

N.  Theodore 

J.  McGee 

S «  Rosenbaua 

F.  Rhea 

J.  Carroll 

C.  Pierce 

C„  Sparks 
K.  Shaw 
F.  Ting ley 
P.  Bravner 


G.  OUiiger 


W^/  ft  o  y  /*,  v- «  /  vy  i  uy 

(/ 4  »■>  i  /  ^  /  C  (  V  *  K  '  °^)  $  *  j  /  }  ^  "J 

VI  £  Owuf  a.vM'  Q-li  firjfy,  s£tt 


L 


l**A  Ow  j{L^  ^  d  [yi~j  ynJ  (1*K 


f  v  t 


Director's  Confe 


rence  -  San  Francisco  -  Sept.  1973 


Budget  Presentation 


A.  Overview 


Description  of  Budget  process  from  original  request  to  approval 
of  Budget  by  Congress.  FY  74  used  as  guide. 


B*  — int  Budget  FY  1974  -  Actions  Taken  -  Direct  Program 
Status  of  FY  1974 

1.  Requested  of  Treasury  Long-Range 

April  6,  1972  $26,846,000 

2.  Budget  presentation  to  Treasury 

September  29,  1972  $26,846,000 

3.  Presented  to  OMB 

October  11,  1972  $25,784,000 

Jf  /  f 

4.  Submitted  to  Congress.  Hearing  in  House  March  1973 

Requested  $24, 5000,  000 
Approved  $23,750,000 

5.  Hearing  in  Senate 

May  1973 

Requested  $23,  750,000 
Approved  $23,000,000 

6.  Present  status  of  Appropriation  Bill. 

Mint  accepted  the  House  cut,  and  appealed  the  Senate 
cut  to  Treasury.  Conference  Committee  informally 
advised  of  our  tight  situation.  Conference  Committee  • 
has  not  yet  acted. 


C.  Operating  Status  of  Funds 


* 


1.  Continuing  resolution  permits  us  to  operate  at  same 
level  as  last  year. 

Last  year's  budget - $23,  000,  000 

Add:  Pay  raises  supplemental  covering 

FY  1973  pay  raises -  1 ,  600,  000 

Base  under  continuing  resolution -  24,  600,000 

Less:  Equipment  Funds -  2,  400,  000 

Funds  available  for  allocation -  22 ,  200,  000 

Divided  by  4  quarters  gives  the  amount 

available  by  quarters  - $  5,  550,  000  funds  for 

allocation 


2.  FY  1974  Budget  at  present: 


Requested  from  Congress - $24,  500,  000 

Cut  by  House -  (750,000) 

Cut  by  Senate -  (750,  000) 

Department  advised  Bureau  to  use  Supp.  Pay  Act  to 
cover  1973  pay  raise  in  our  Planning.  Supp.  won't 

be  requested  until  late  FY  1974 -  1 , 600 ,  000 

Best  picture  of  available  funds -  24,  600,  000 

Less  Equipment -  2,  400,  000 

Funds  available  for  Personnel  and  other--same  $  22,200,000 
level  as  currently  operating - 


PROPOSED  CHANGES  IN  SETTLEMENT  PROCEDURES 


During  the  July  conference  in  Philadelphia,  the  subject  of 
updating  and  streamlining  the  annual  settlements  was  discussed. 
Proposals  were  made  to  use  the  resident  internal  auditors  to  perform 
preliminary  verification  work  to  shorten  the  settlement  period. 
Accordingly,  the  following  proposals  are  offered  for  discussion. 

1.  A  new  temporary  seal  could  he  developed  for  use 
by  the  internal  auditors  and  representatives  of  the 
institution  to  certify  the  contents  of  vault  compart¬ 
ments,  bins  and  storage'  tanks  at  all  Mint  institutions, 
and  vault  cages  at  the. .Philadelphia  Mint.  This  ,t.cai  would 
be  of  a  lower  classification  than  the  Official  Joint  Seal 
which  is  affixed  only  to  invulnerable  vault  compartments 
by  an  Official  Joint  Sealing  Committee.  The  resident 
internal  auditors  and  institution  representatives  would 
affix  the  temporary  seals  sometime  prior  to  settlement 
when  it  has  been  determined  that  removal  of  the  items 
before  settlement  is  unlikely. 

The  seal  would  be  acceptable  to  the  settlement  committee 
for  annual  settlement  purposes.  However,  the  seal  could  be 
removed  and  the  contents  under  seal  could  be  verified  at  the 
discretion  of  the  settlement  committee  chairman. 


The  seal  would  be  similar  in  appearance  and  have 
features  similar  to  the  Institution  Seal  but  would  differ 
in  the  respect  that  verification  of  the  contents  by  the 
resident  internal  auditors  would  be  performed  under 
procedures  similar  to  those  used  for  official  joint  seal¬ 
ing.  In  addition,  it  would  add  the  feature  of  an  independent 
check  on  behalf  of  the  settlement  committee  by  persons  represent 
ing  the  Director's  Office. 

2.  The  resident  auditors  can  make  periodic  inventory  checks 
during  the  year  of  material  stored  at  points  outside  the  Mint 
institutions.  Certification  of  the  quantities  of  the  material 
stored  could  be  acceptable  by  the  committees  without  further 
verification.  In  this  way  the  ccsmnittees  would  be  relieved 

of  the  need  to  visit  such  storage  points. 

3.  The  resident  internal  auditors  can  perform  mathematical 
verification  of  schedules  of  materials  prior  to  settlement  for 
the  settlement  committees,  W  the  institutions  can  arrange  to 
have  the  schedules  prepared  a  week  or  two  in  advance  of  settle¬ 
ment.  This  has  always  been  a  problem  at  certain  locations. 


SPECIAL  COINAGE  AND  MEQALS  PROGI&M^  FOR  CALENDAR  YEAR  1974 


Program  Order  Acceptance  Period 

1974  Proof  Coin  Sets  November  and  December,  1973 

1974  Uncirculated  Coin  Sets  January  and  February 

1974  America's  First  Medals 

(Washington  Before  Boston  & 

Ma j .  Gen.  Gates,  for  Saratoga)  February  and  March 


1974 

Proof  Eisenhower  Dollar 

April  and  May 

1974 

ARBC  -  PNC 

July 

1974 

Penny  Bags 

July  and  August 

1974 

Uncirculated  Eisenhower  Dollar 

August  and  September 

1974 

ARBC  -  Unique  Package-Bronze 

Silver 

October 

October 

List 

Medals 

Continuous 

SALES  OUTLETS 
FOR  NUMISMATIC  ITEMS 


BUREAU  OF  THE  MINT 


MAIN  TREASURY 
PHILADELPHIA  MINT 
DENVER  MINT 
SAN  FRANCISCO  MINT 


OTHER  AUTHORIZED  INSTITUTIONS 


U.  S.  CAPITOL  HISTORICAL  SOCIETY 
DWIGHT  EISENHOWER  LIBRARY 
HARRY  TRUMAN  LIBRARY 
LYNDON  JOHNSON  LIBRARY 
HERBERT  HOOVER  LIBRARY 
FRANKLIN  ROOSEVELT  LIBRARY 
JOHN  F.  KENNEDY  CENTER 
GOVERNMENT  SERVICES,  INC. 

STARK  COUNTY  HISTORICAL  SOCIETY 
LYNDON  B.  JOHNSON  NATIONAL  HISTORIC  SITE 
FORT  CLATSOP  HISTORICAL  SOCIETY 
CALVIN  COOLIDGE  MEMORIAL  FOUNDATION 
PATTON  MUSEUM 

U.  S.  FRIGATE  CONSTELLATION 
MINORITY  CONCESSIONS 
THE  FREEDOM  TRAIL 


ITEM 

COST 

AVG  # 

SETS/ORDER 

AVG  $ 

VALUE/ORDER 

TOTAL 

ORDERS 

SALES 

(TOTAL  SETS) 

SALES 
(TOTAL  $> 

ORDER 

ACCEPTANCE  PERIOD 

• 

1971 

Proof  Sets 

5.00 

3.839 

19.20 

838/936 

3/220,733 

16,103,665 

;  n-i-7ito 

12-31-71 

1971 

Unc.  Sets 

3.50 

3.544 

12.40 

618/624 

2/192,844 

7,674,954 

t  3-l-71to 

4-15-71 

K 

1971 

Proof  Ike 

10.00 

2.962 

29.62 

1/435/168 

4,255/966 

42/559/66C 

i  7-l-71to 

10-8-  71 

Ir 

1971 

Unc .  Ike 

3.00* 

3.563 

10.69 

1,833,332 

6/532,770 

19,598,310 

»  7-l-71to 

10-8-71 

1972 

Proof  Sets 

5.00 

3.394 

16.97 

960/713 

3/260,996 

16,304,980 

ll-l-71to 

12-31-71 

% 

1972 

Unc.  Sets 

3.50 

3.124 

10.93 

862/838 

2,696,197 

9,436,689 

2-l-72to 

3-15-72 

1972 

Proof  Ike 

10.00 

2.695 

26.95 

659/598 

1/778,112 

17,781,120 

5-1-72 to 

7-15-72 

1972 

Unc .  Ike 

3.00 

3.327 

9.98 

656/853 

2,185,586 

6,556,758 

8-l-72to 

10-16-72 

1972 

PNC 

5.00 

1.939 

9.70 

407/687 

790,726 

3,953,630 

7-l-72to 

8-31-72 

1972 

Penny  Bags 

.40Mail 

.  cyvc 

12.762 

5.10 

29.130 

371,820 

148,728 

l-15-73to 

2-15-73 

* 

1973 

Proof  Sets 

7.00 

2.886 

20.20 

956/451 

2,760,339 

19,322,373 

11-1-72  to 

2-28-73 

r> 

* 

1973 

Unc.  Sets 

6.00 

2.689 

16.13 

657/400 

1,767,691 

10,606,146 

2-1-73  to 

4-15-73 

* 

1973 

Proof  Ike 

10.00 

2.381 

23.81 

412/048 

980,039 

9,800,390 

5-1-73  to 

7-15-73 

* 

1973 

Unc.  Ike 

3.00 

3.274 

9.82 

452,053 

1,483,086 

4,449,258 

8-1-73  to 

? 

* 

1973 

PNC 

5.00 

1.792 

8.96 

261,184 

468,069 

2,340,345 

7-4-73  to 

7/31/73 

* 

1973 

Penny  Bags 

•40Mail 

. 250TC 

12.760 

5.10 

14,427 

184,090 

73,636 

July  &  August,  1972 

*  as  of 

9-10-73 

ACTIVITY  IN  NUMISMATIC  SETS  AND  MEDALS 

CALENDAR  YEAR 


A  C  T  U  A  L  ESTIMATED 


1968 

1969 

1970 

1971 

1972 

1973 

1974 

PROOF  COIN  SETS 

3,000,000 

2,900,000 

2,600,000 

3,200,000 

3,300,000 

Actual 

2,800,000 

3,000,00C 

UNCIRCULATED  COIN  SETS 

2,100,000 

1,800,000 

2,000,000 

2,200,000 

2,700,000 

Actual 

1,700,000 

2,000,00C 

PROOF  EISENHOWER  DOLLAR 

4,300,000 

1,800,000 

Actual 

1,000,000 

1,300,000 

•  UNCIRCULATED  EISENHOWER  DOLLAR 

6,500,000 

2,200,000 

Actual 

1,600,000 

H 

8 

O 

O 

O 

O 

ARBC  (PNC) 

800,000 

Actual 

500,000 

800,000 

ARBC  UNIQUE  PACKAGE 
(S- Silver,  B- Bronze) 

700,000 

S-  200,000 
B-  600,000 

s-  4oo,ooc 

B-  900,00C 

PENNY  BAGS 

4oo,ooo 

Actual 

300,000 

4oo ,000 

ESTIMATED 


LIST  MEDALS 

30,083 

60,111 

150,213 

586,363 

748,900 

1,000,000 

1,200,00c 

*The  above  figures  are  rounded  off  to  the  nearest  100,000 


OFFICE  OF  PUBLIC  SERVICES 
BUREAU  OF  THE  MINT 


YEAR 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 


PROOF  COIN  SETS 


SELLING 

PRICE 

FACE 

VALUE 

NUMBER  OF 
RECEIVED 

2.10 

•91 

2.10 

•91 

2.10 

•91 

2.10 

•91 

2.10 

•91 

2.10 

•91 

2.10 

•91 

2.10 

•91 

87,462 

2.10 

•91 

97,806 

2.10 

•91 

2.10 

•  91 

2.10 

•91 

2.10 

•91 

2.10 

•91 

352,688 

2  10 

•91 

548,085 

No  proof 

coin  set3 

made 

No  proof 

coin  sets 

made 

No  proof 

coin  sets 

made 

5.00 

•91 

491,287 

5-00 

.91 

294,000 

5-00 

•91 

787,000 

5-00 

•91 

838,936 

5-00 

•91 

960  ..713 

7.00 

1.91 

955,704 

ORDERS  NUMBER  CF  SETS 
 PRODUCED 

51,386 

57,500 

81,980 

128,800 

233,350 

378,200 

669,384 

1,247,952 

875.652 

1,349,291 

1,691,602 

3,028,244 

3,218,019 

3,075,645 

3,950,762 


3,041,506 

2,934,631 

2,632,310 

3,224,138 

3,267,667 


OFFICE  OF  PUBLIC  SERVICES 
BUREAU  OF  THE  MINT 


UI I CIRCULATED  COIN  SETS 


YEAR 


19^7 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 
195S 
1959 
1950 
1961 

*1962 

1963 

1954 

1955 

1966 

1967 
1953 

1969 

1970 

1971 

1972 

1973 


SEUjING 

FACE 

NUMBER  OF 

PRICE 

VALUE 

RECEIVED 

4.87 

4.46 

4.Q2 

4.46 

5-45 

4.96 

(No  sets  sold  during 

:  1950) 

6.75 

5-46 

6.14 

5-46 

6.14 

5-46 

6.19 

5-46 

3.57 

2.86 

3.34 

2.64 

4.4o 

3-64 

4.43 

3.64 

2.4o 

1.82 

2.40 

1.82 

2.40 

1.82 

2.4o 

1.32 

75,297 

2.40 

1.82 

103,507 

2.4o 

1.82 

241,898 

Special 

Mint  Sets 

Special 

Mint  Sets 

Special 

Mint  Sets 

2.50 

1-33 

350,547 

2.50 

1-33 

488,256 

2.50 

1.33 

566,522 

3.50 

1.83 

618,624 

3.50 

1.83 

862,886 

6.00 

3.83 

657,400 

*Aecour.tability  transferred  to  the  Mint  per  DOT 
dated  Ccxober  16,  1961 

OFFICE  OF  PUBLIC  SERVICES 
BUREAU  OF  THE  MINT 


HUMBER  OF  SETS 
PRODUCED 


12,600 

17,000 

20,739 

3,654 

11,499 

15,538 

25,599 

49.656 

45,475 

32,324 
50,314 
187,000 
260,485 
22 j. 704 
385,285 
6o5,6l2 
1,008,108 
2,560,000 
2,261,583 
1,863,344 
2,105,128 
1,817,392 
2,038,134 
2,193,396 
2,750,000' 
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PROOF 

EISENHOWER  SILVER  DOLLAR 


YEAR 

SELLING 

PRICE 

FACE 

VALUE 

NUMBER  OF 

ORDERS  RECEIVED 

NUMBER  OF 

COINS  PRODUCED 

1971 

$10.00 

$1.00 

1,435,168 

4,265,234 

1972 

$10.00 

$1.00 

659,598 

1,811,631 

1973 

$10.00 

$1.00 

412,048 

UNCIRCULATED 
EISENHOWER  SILVER  DOLLAR 


1971 

$  3.00 

$1.00 

1,833,332 

6,668,526 

1972 

$  3.00 

$1.00 

656,862 

2,371,060 

1973 

$  3-00 

$1.00 

478,553  as  of  9/12 

OFFICE  OF  PUBLIC  SERVICES 
BUREAU  OF  THE  MINT 


AMERICAN  REVOLUTION  BICENTENNIAL  COMMISSION 
Philatelic-Nudist atic  Commemorative  (PNC) 


t 


YEAR 

ORDERS 

NUMBER  OF  UNITS 

DOLLARS 

1972 

407,687 

1 

790,726 

$3,953,630.00 

1973 

261,184 

.  |  468,069 

$2,340,349-26 

Single  Medal  In  Case  (Unioue) 

1972 

313,883 

667,149 

$2,335,021.50 

OFFICE  OF  PUBLIC  SERVICES 
BUREAU  OF  THE  MINT 


MEDAL  SALES  FOR  FISCAL  AND  CALENDAR  YEAR  1972 


(Approximate  Number) 


Medals 

Presidential 

Secretaries  of  the  Treasury 
Directors  of  the  Mint 
Army 
Navy 

Miscellaneous 

Medals  of  the  U.S.  Mints 

Miniature  Presidential  Series 

Gold  Plated  Miniature 
Presidential  Series 

Medal  Sales  to  Presidential 
Libraries  and  Historical  Sites 

Totals 


Fiscal  Year 


Amount 

Number 

$119,075.25 

24,000 

8,025.50 

1,600 

2,069.00 

400 

10,232.00 

1,700 

11,177.25 

1,900 

47,029.57 

7,800 

48,931.06 

97,800 

187,066.70 

375,000 

67,565.50 

18,000 

$  ,63,674.63 

160,000 

$564,846.46 

*688,200 

Calendar  Year 


Amount 

Number 

$129,998.25 

26,000 

8,492.50 

1,700 

2,456.25 

500 

11,769.00 

2,000 

13,954.50 

2,300 

50,573.07 

8,400 

67,274.80 

135,000 

193,514.90 

387,000 

88,544.50 

24,000 

$  64,855.50 

162,000 

$631,433.29 

*748,900 

*  Th£re  were  208,400  other  congressionally  approved  medals  sold  to  sponsoring  organizations. 


OFFICE  OF  PUBLIC  SERVICES 
BUREAU  OF  THE  MINT 


NUMBER  OF  MEDALS  SOLD  DURING  FISCAL  YEARS  1965  -  1972 


Fiscal  Year 

Number  of  Medals  Sold 

1965 

141,166 

1966 

69,799 

1967 

24,577 

1968 

71,180 

1969 

348,100 

1970 

101,500 

1971 

480,700 

1972 

.  896,678 

Total  2,133,700 

OFFICE  OF  PUBLIC  SERVICES 
BUREAU  OF  THE  MINT 


OTHER  GOVERNMENT  AGENCY  MEDALS 


U.  S.  ARMY 

U.  S.  NAVY 

U.  S.  MARINE  CORPS 

U.  S'.  COAST  GUARD 

NATIONAL  INSTITUTE  OF  HEALTH 

FOGARTY  INTERNATIONAL  CENTER 

NATIONAL  SCIENCE  FOUNDATION 

NATIONAL  ACADEMY  OF  SCIENCE 

NATIONAL  CREDIT  UNION  ADMINISTRATION 

CENTRAL  INTELLIGENCE  AGENCY 

EXPORT  IMPORT  BANK 

AMERICAN  REVOLUTION  BICENTENNIAL  COMMISSION 
DEPARTMENT  OF  INTERIOR 
DEPARTMENT  OF  AGRICULTURE 
DEPARTMENT  OF  THE  TREASURY 

DEPARTMENT  OF  HEALTH,  EDUCATION  AND  WELFARE 

GENERAL  SERVICES  ADMINISTRATION 

GOVERNMENT  PRINTING  OFFICE 

SMALL  BUSINESS  ADMINISTRATION 

U.  S.  ATOMIC  ENERGY  COMMISSION 

WHITE  HOUSE 

FEDERAL  WOMAN'S  AWARD 

DEPARTMENT  OF  STATE  "50TH  ANNIVERSARY  OF  THE  DIPLOMATIC  COURIER  SERVICE" 
U.  S.  FRIGATE  CONSTELLATION 


FUNDS  DEPOSITED  TO  THE  GENERAL  FUND  OF  THE 
TREASURY  FROM  SALE  OF  NUMISMATIC  ITEMS 
(in  Thousands  of  Dollars) 


Fiscal  Year 


Amount 


1960 

1961 

*  1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 


762 

.1,325 

1,733 

1,856 

1,025 


4,679 

9,207 

5,998 

11,940 

7,409 

6,274 

39,889 

23,830 


TOTAL  COST  OF  REIMBURSABLE  PROGRAM 


Fiscal  Year 


Amount 


1972 

1973 


$22,250,000 

$29,588,000 


FOREIGN  COINAGE  ACTIVITIES 
FISCAL  YEAR  1973 


COINAGE  ACCOMPLISHED 


HONDURAS  1972  DOMESTIC 
LIBERIA  1972  DOMESTIC 
LIBERIA  1972  PROOF  SETS 
PANAMA  1972  FAO  5  BALBOA 
NEPAL  1972  PROOF  SET 
PANAMA  1972  PROOF  SET 
HAITI  1972  DOMESTIC 
EL  SALVADOR  1972  DOMESTIC 
PHILIPPINES  1972  DOMESTIC 


COINAGE  IN  PROGRESS 


PANAMA  1973  DOMESTIC 
TIAWAN  1973  DOMESTIC 
LIBERIA  1973  PROOF  SET 


ORDERS  PENDING 


PANAMA  1973  PROOF  SET 
ETHIOPIA  1973  DOMESTIC 
NEPAL  1973  PROOF  SET 
HONDURAS  1973  DOMESTIC 
LIBERIA  1973  DOMESTIC 


WliiUAujf  ib’XATlOTIUAJLl  itlxL'tJll'x  Ux  V->UJLX« 

_ For  Previous  Work  Week 


September  10.  1973 


(Date) 


PROGRAMS 

(Ir.titial  order  acceptance 
and  cut-cfx  dates) 

%  of  Produc¬ 
tion  &  Ship¬ 
ping  Cycle 
Lapsed 

Cumulative 
No.  of 
Orders 

Cumulative 
No.  of  Sets 
or  Medals 

Average  No, 
Sets  or 
Medals  Per 
Order 

No.  of  Orders 
Shipped  As 
of  previous 
Work  Week 

Cumulative  No. 
Orders  Shipped 

%  of 

Orders 

Filled 

No.  of  Sets 
or  Medals 
Shipped 
During  Pre¬ 
vious 

J 

Cumulative  X).  cf 

Sets  or  Medals  {Sets  or 
Shipped  iy.cdals 

[Shipped 

List  Medals 
(From  f ir6 1  report  of 
March  27.  1972) 

Continuous 

10,850 

SM--  30,773 
LG-  11,378 

SM-  4.679 
LG.-  1 . 049 

182 

9,401 

86.7 

SM-  •  246 

LG-  292 

SM-'  47,973  I 

LG-  10,571  ! 

94.2  : 

62,151 

5 .7?R 

• 

.  . 538 

5B.544..  : 

1973  Proof  Coin  Sets 

Kov.  1,  1972  to 

Feb.  23 ,  1973 

71.4 

956,451 

2,760,339 

2-886 

33,830 

566,340 

59.2 

66,259 

1 

i,677,8LL  | 

1 

1 

60.8 

{ 

1973  Uncirculated 

Coin  Sets 

Feb.  1,  197 3 -Apr. 15,1973; 

82.9 

657,400 

1,767,691 

2.689 

26,091 

563,610 

85.7 

73,741. 

1,327,921 

i 

f 

1>73  Proof  Eiscnhovcr 
Dollar 

May  1,  1973- July  15A973 

% 

,  64.1 

412,048 

980,039 

2.378 

34,823 

248,448 

60.3 

109,501 

523,734 

53.4  . 

Philatelic -Numismatic 
Ccmmem era five  (AHUC) 

July  h,  1973  3',  '73 

56.7 

261,184 

468,069 

1.792 

0 

0  — 

0 

•% 

0 

0 

0 

1973  Penny  3ags 

July  1973  -tfZ-y-  /4J3 

54.5 

14,427 

184,090 

12.760 

0 

0 

0 

0 

0 

0 

1975  Uncirculated 

Zi s  enhower  Dollar 

August  1,  1973  -OPS*/ 

22.7 

452,053 

— - L 

1,483,086 

3.  280 

0 

0 

0 

0 

0 

0 

List  Medal  Weekly  Total  -  No.  of  Orders  Received  Wo.' of  Medals  Orrip-rpa 

1,073  .  SM-  1,509 

LG-  720 
27229 

PREPARED  3Y  THE  PLANNING  AND  CONTROL  BRANCH,  SPECIAL  COINAGE  AND  MEDALS  DIVISION,  WASHINGTON 
...  _.T,„„.r,TrTT  cTOu-mwn  BY  T-ryAO  PUTT  ADEN PITTA  MINT  AND  SNAP.  Scptcnfcor  12,  1973  ' 


Avg.  No.  of  Medals  Per  Order 

SM-  1.406 
LG-  0.671 
2.077 

D.C. 


September  14,  1973 


UtoffED  OFFICIAL  i)3E 


ACCEPT  ORDERS 
production 

packaging 


SUGGESTED  NUMISMATIC  PROGRAMS 

1973  6 

1974 

SHIPPING 

Ordering  Sequence 

1972 

1973 

1974 

1975 

Clean 

Clean 

Clean 

Clean 

Up 

Up 

Up 

Up 

PROGRAMS 

Oct. 

Nov. 

Dec.  Jan.  Feb. 

Mar.  Apr.  May 

June  July  Aug . 

Sept.  Oct.  Nor.  Dec. 

Jan.  Feb.  Mar.  Apr. 

May  June  Jtly  Aug.  Sept.  Oct. 

Nov.  Dec.  Jan.  Feb.  Mar.  Apr.  May  Jure 

ARBC  Unique  Package 

Accept  Orders  BM/WCO 

Production  & 

Packaging  Ps.Mint 

Ship  Orders  Ps.Mint 

Proof  Sets 

Accept  Orders  BM/WCO 

Production  & 

Packaging  SFAO 

Ship  Orders  SFAO 

Uncirculated  Sets 

Accept  Orders  BM/WCO 

Package  & 

Insert  NYAO 

Ship  Orders  NYAO 

Proof  Dollars 

Accept  Orders  BM/WCO 

Production  & 

Packaging  SFAO 

Ship  Orders  SFAO 

ARBC  (PNC) 

Accept  Orders  BM/WCO 

Production  & 

Packaging  Pa. Mint 

Ship  Orders  Ps.Mint 

Uncirculated  Dollars 

Accept  Orders  BM/WCO 

Production  SFAO 

Packaging  NYAO 

Shipping  NYAO 

List  Medals 

Accept  Orders  BM/WCO 

Production  Ps.Mint 

Ship  Orders  Ps.Mint 

Penny  Bags 

Accept  Orders  BM/WCO 

Production  NYAO 

Ship  Orders  NYAO 


_  •  _  •  _  (2,800,000  sets  969,000  orders) 

2/21 _ 


4/16 


(200,000  Silver  Medals  94,000  orders) 
1/  +  2/  .  (600,000  Bronze  Medals  282,000  orders) 

“  lTTl/4  _  2/15 

1/  12/17 .  2/15 

1/  9/15  _  _ _ _  4/12 

2/  12/17....: .  4/12 

__  .  _  (3,000,000  sets  1,038,000  orders) 

_  12/14  1/9 


(400,000  Silver  Medals  188,000  orders) 
1/4-2/  .  (900,000  Bronze  Medals  423,000  orders) 

1/9730  _ _ _ 1/31  If  2/1  _  5/7 

1/  12/16. . 371 

2/  2/8 . 5/7 


12/21 


“2755" 


12/20 

7l2/24 


_  •  _  •  _  (1,700,000  sets  634,000  orders) 

2/26  _  7/31 

^9 . . 9/14 

_  .  _  (1,200,000  coins  531.000  orders) 

.  10/5 


_  .  _  (2,000,000  sets  746,000  orders) 


2/4 


6/28 


2/16 


8/31 
'  8/15 


2/4 


3/16  . . .  8/2 

_  .  _  (1,500,000 coins  664,000  orders) 

_ 7/26 

7/15 . 


.11/8 


5/14 


_ . _  .  _  (900,000  units  464,000  orders) 

. 12/7 


9/21 
'  9/15 


4/15  . 


_  .  _  (1,200,000  units  619,000  orders) 

10A 


9A6. 


.12/20 


(2,500,000  coins  751,000  orders) 

3/1 _ _ 9/28 

973-“=*:=~--“===*xr==12/l4 
9/17 . . . 12/28 


.  . _ . _  (2,800,000  coins  841,000  orders) 

7/1  _ .9/13 

875- — “=—“*11/8 

10/14 . 12/31 


172 


27l 


_  (500,000  begs  40,000  orders) 

8/1 _ 8/31 

9/10... 10/12 


America’s  First  Medals 

(Washington  Before  Boston  &  Ma j . 
Accept  Orders  BM/WCO 

Production  Pa.  Mint 

Packaging  Pa.  Mint 

Ship  Orders  Pa.  Mint 


Gen.  Gates,  for  Saratoga 


Two  Medals) 


-•-•-•-•-(1>000-000  Medals^5>000  Orders) 


2/11  1  |„  1  7/27  i /  Unique  Silver 

2/18 . . . 7/31  U  Unique  Bronze 


tfrv/jc  rHr?) 


7o/p/fy 


0.  ifrSu&v,  l&e  / 

/'J  0  t-u/"  /^/D  15/Jfli'Vwfl  Utovrwes  HfXPtV  Lur  itev, 

^Ll  A  Ut/lQ  ini  CVCziJ'ZCi 


/V  >~jJfr-  - +  /U™  * 


NEED  FOR  IMPROVED  COIN  PROJECTIONS 


Background 

The  Office  of  the  Secretary  in  its  internal  management  study 
recommended  that  the  Mint  and  the  Federal  Reserve  System  develop  a  single 
mutually  acceptable,  coordinated  system  for  determing  short  and  long  term 
coin  demand. 

Late  in  December  1971  the  Director  of  the  Mint  suggested  that  the 
Federal  Reserve  Board  assume  the  responsibility  for  estimating  short  and 
long  term  coin  needs.  After  the  Board  accepted  that  responsibility  we 
experienced  the  usual  problems  that  follow  such  changes.  Naturally 
strong  doubts  developed  about  the  Federal  Reserve  providing  realistic 
estimates,  and  their  estimates  have  been  off  many  times.  However,  they 
have  made  much  progress  toward  the  development  of  a  meaningful  coin 
forcasting  program. 

Through  close  cooperation  from  the  Office  of  Production  and  my  staff, 
the  Board  and  the  Mint  is  developing  a  smoothe  and  efficient  functioning 
system.  By  fiscal  1973  we  had  reduced  our  error  factor  to  less  2  percent 
on  a  total  basis.  Since  that  time  the  3oard  staff  has  developed  a  model 
for  estimating  the  demand  for  cents  with  reasonable  accuracy.  It  may  be 
possible  to  use  this  model  in  estimating  all  denominations. 

Many  additional  factors  are  now  being  considered  both  by  the  banks 
and  the  Board  in  making  their  estimated  coin  requirements.  For  example, 
the  Board  is  requesting  input  from  local  users  of  coin  rather  than  depend 
entirely  upon  the  larger  members  banks  for  data.  A  closer  more  refined 
analysis  of  data  is  being  made  by  the  Board  and  the  Mint. 


Coin  Forecasting/  Production/  and  Distribution 


The  primary  responsibility  of  the  Mint  is  to  strike 
sufficient  coins  to  meet  the  needs  of  the  nation's  commerce. 

It  performs  this  function  by  planning  production  and  shipping 
schedules  on  the  basis  of  coin  requirement  estimates  provided  by 
the  Federal  Reserve  Board's  Division  of  Bank  Operations. 

The  primary  objective  of  the  Federal  Reserve  Liaison  Division 
is  to  evaluate  and  coordinate  these  estimates  with  the  Mint  s 
Assistant  Director  for  Production.  Another  objective  is  to 
coordinate  coin  shipping  schedules  to  maintain  sufficient  coin 
inventories  at  each  Federal  Reserve  Bank  and  Branch  to  fill 
commercial  bank  requests. 

We  meet  these  objectives  by  tabulating,  summarizing,  and 
analyzing  coin  activity  statistics  reported  by  the  Mint  and 
Federal  Reserve  Banks.  These  data  are  then  used  to  develop 
statistical  trends  to  appraise  bank  estimates  and  to  schedule 
production  and  shipments • 

Coin  reports  prior  to  1967  were  tabulated  manually.  As 
coin  demand  increased,  some  degree  of  automation  was  necessary 
to  process  statistical  data  to  effectively  service  expanding 
bank  needs.  Accordingly,  since  1967,  EAM  equipment  has  been 
utilized  to  process  some  of  these  requirements.  The  continuing 
surge  and  wide  fluctuation  in  coin  demand  requires  increased 
levels  of  inventories.  The  Feds,  however,  have  not  expanded 
their  storage  facilities  to  keep  pace  with  growing  demand. 

accurate  and  timely  reporting  system  is  needed  to 


Thus,  an 


2 


maintain  inventories  at  each  Fed  within  limited  parameters. 

This  information  must  be  processed  efficiently  so  that  Manage¬ 
ment  can  effectively  coordinate  production  and  shipping  schedules 
with  bank  needs. 

Mint's  efforts  are  continually  directed  towards  refining 
techniques  to  minimize  variances  between  actual  and  estimated 
coin  demand.  Our  objectives  are  to  improve  operations  by: 

(1)  reducing  overuns  which  result  in  costly  storage  expenses, 

(2)  avoiding  shortages  which  disrupt  programmed  production  and 
shipping  schedules  and  thoroughly  disorganize  functions  for 
banks  and  commerce,  (3)  providing  the  Production  with  timely 
requirement  reports  for  production  planning. 

Mint's  current  requirements  are  outlined  below. 

I.  FRBanks  wire  the  Mint  weekly  coin  reports  of  inventories 

and  receipts. 

A.  The  Mint's  EAM  Division  lists  data  and  calculates 
weekly  and  four  week  average  net  outflow. 

1.  Report  is  used  conjunctively  by  the  Federal 

Reserve  Board  and  the  Mint's  Liaison  and  Prod¬ 
uction  Divisions  to  schedule  and  adjust  monthly 
shipping  programs. 

II.  FRBanks  report  monthly  coin  activity  summary  which  shows 

(1)  Inventories 

(2)  Receipts  from  the  Mint 

(3)  Receipts  from  commercial  banks 

(4)  Payouts  to  commercial  banks 
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(5)  Net  outflow  (demand) 

A.  The  Mint's  EAM  Division  lists  data  and  summarizes 
it  monthly,  quarterly,  semi-annually,  and  annually. 
Data  is  stored  to  project  coin  demand  to  evaluate: 

(1)  Projected  requirements  on  a  monthly,  quarterly, 
and  annual  basis 

(2)  Bank  requirements  and  schedule  production 
programs  for  the  quarter 

A  system  should  process  requirements  previously  outlined  so 
that  Management  may  allocate  more  time  to  evaluation  rather  than 
calculation,  and  have  the  capability  and  flexibility  to  perform 
the  following  functions: 

A.  Coin  forecasting 

1.  Project  bank  demand  by  years 

2.  Project  bank  requirements  by  years 

3.  Revise  projected  requirements  for  each  year 

4 .  Revise  requirements  each  quarter  2  1/2  months 
prior  to  the  beginning  of  each  quarter  for  prod¬ 
uction  planning  and  ordering  raw  materials 

5.  Schedule  monthly  shipments 

B.  Tabulate  coin  activity  on  a  monthly,  quarterly,  and 
annual  basis 

1.  Develop  data  bank  to: 

a.  Calculate  estimated  demand 

b.  Measure  validity  of  bank  requirements 

c.  Evaluate  and  project  inventory  positions 
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d.  Schedule  coin  shipments  to  maintain  inventories 
at  each  Federal  Reserve  Bank  within  the  para¬ 
meters  of  maximum  and  minimum  levels  to  meet 
fluctations  in  demand. 

e.  Measure  impact  of  any  budget  reductions 
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UNITED  STATES  GOVERNME! 

Memorandum 


TO  :  All  employees  attending  Director  of  the  Mintfs  date:  May  15 ,  1973 
Conference  in  Philadelphia,  April  30,  1973 


Ik  Pd 

subject:  Minutes  of  Director  of  the  Mint's  Conference,  Philadelphia,  April  30,  1973 


FROM  :  Mary  Brooks 

Director  of  the  Mint 


Attached  for  your  information  is  a  copy  of  the  minutes  taken  at  the 
recent  Director  of  the  Mint's  Conference  in  Philadelphia  on  April  30,  1973. 

‘  Included,  as  an  attachment,  is  a  list  of  unresolved  items  requiring 
action. 

Attachment 


RECEIVED 


MAY  2  9  13'3 

OFFICE  OK 
SUP£F:nrtf;oEr;T 

U.  S.  MINT  AT  DENVER 


nno-K» 


•  Buy  U.S.  Savings  Bonds  Regularly  on  the  Payroll  Savings  Plan 


RECEIVED 

MAY  2  9  1973 

OKFICF  OF 
SUPEHINTC  ti'jLt'T 

U.  S.  MINT  AT  OmVEP 

Director  of  the  Mint's  Conference 

Philadelphia,  Pennsylvania 
April  30,  1973 


Director  of  the  Mint’s  Conference 
Philadelphia,  Pennsylvania 

April  30,  1973 


Mrs.  Brooks  opened  the  meeting  by  welcoming  all  those  in  attendance. 

A  few  items  of  business  discussed  on  Sunday,  April  29,  the  first  day  of  the 
conference,  were  settled  and  it  was  noted  that  the  Secret  Service  survey 
recommendations  on  security  were  handed  to  field  supervisors  at  today  s 
session.  Mrs.  Brooks  turned  the  meeting  over  to  Mr.  MacDonald,  who  briefly 
discussed  the  day’s  topics.  The  first  topic  discussed  was  quality  control 
of  coins  in  the  Mint. 


Dr.  Goldman  stated  that  we  now  have  quality-control  groups  in  each 
coin  producing  field  office.  These  groups  are  essentially  roving- inspection 
teams  that  inspect  newly  minted  coins.  The  statistical  sampling  techniques 
now  in  use  are  considered  to  select  a  more  representative  sample  of  the  coins 
that  we  are  producing.  With  the  addition  of  quality  control  personnel  at  all 
coining  offices  and  the  quality  control  report  that  is  prepared  monthly, 
production  personnel  are  becoming  more  quality  conscious.  When  the 
Bureau  laboratory  in  Main  Treasury  building  moves  to  the  Warner  Building, 
and  wet  assaying  is  no  longer  performed  in  Washiftgton,  more  burden  will  be 
placed  on  the  field  offices  for  quality  control. 

Dr.  Goldman  went  on  to  say  that  there  are  two  dangers  in  producing 
a  poor  quality  coin.  The  first  and  most  important  danger  is  that  of 
counterfeiting.  The  poorer  the  quality  the  more  easily  it  is  to  counter¬ 
feit.  The  second  danger  of  poor  coin  quality  is  that  the  Numismatists 
are  looking  much  closer  at  our  coins  and  those  with  errors  are  generating 
more  publicity  today  than  previously.  This  results  in  bad  publicity  for 
the  Mint. 


lie  proceeded  to  introduce  Mr.  Johnson,  Chief  of  the  Assay  Division, 
who  narrated  slides  on  defective  coins  recently  collected  in  samples 
from  field  offices.  The  first  slide  presented  was  what  Mr.  Johnson 
called  a  stone  die  error.  This  was  evidenced  by  the  L  from  Liberty 
missing  on  the  obverse  of  the  lc  coin.  The  cause  of  this  type  of  error 
is  that  too  much  polishing  was  done  on  the  dies.  Other  common  coin  errors 
were  the  chip  out,  wedge-shaped,  die  crack,  die  clash,  fins,  off-centered, 
and  double-obverse  die. 

Mr.  Johnson  mentioned  that  the  wedgeMshaped  error,  which  is  a  thinning 
on  one  side  and  a  thickening  on  the  other  side  of  the  coin,  can  cause  problems 
in  vending  machines.  He  stated  that  the  dime  is  the  most  critical  of  all  coins 
because  of  its  small  size  and,  if  we  do  not  stay  within  the  tolerance  established 
the  coin  will  hang  up  in  the  coin  slot  of  pay  telephones.  He  also  stated 
that  when  the  coins  are  received  in  Washington  as  part  of  the  quality-assurance 
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J!  ®  nn  ^ t0°  late  tD  d°  anythln$  on  m°St  of  the  Causes  of 

71;  Lrrors  discovered  while  taking  a  sample  require  prompt 

ii;?tC  th°  causc*  1110  imPortance  of  having  good  strip  was 
mentioned  as  a  first  step  toward  improved  quality. 

fpp,  Dr‘  Goldman  mentioned  that  one  problem  in  controlling  quality  is  that 
^eder  mechanisms  are  not  adequately  maintained.  New  and  improved  feeders 

mon.-h°W  w  DunVGr  and  expectcd  delivery  is  approximately  six 

feet,  *  hiladelpliia  has  a  much  higher  proportion  of  these  new  and  improved 

fW  V  \  An°ihcr  8lide  shown  by  Mr*  Jenson  depicted  the  coin  error  prices 
that  Numismatists  are  willing  to  pay  for  Mint  coin  errors.  The  prices 

Mrn8JoW°m  r,$3w5’  depcndinp>  upon  thc  type  of  error  and  the  denomination, 
r.  Johnson  handed  the  meeting  over  to  Dr.  George  Hunter,  Quality  Control 
anager,  who  discussed  what  we  can  do  to  improve  quality  control. 

Dr.  Hunter  mentioned  that  the  objective  of  quality  control  is  to  get 
a  representative  sample  of  the  coins  being  minted  and,  these  coins  should 
be  taken  at  the  presses,  not  from  the  tanks.  This  prompted  a  discussion 
on  the  sampling  technique  applied  at  Denver  with  Mr.  Lawrence,  Mrs.  Higby 
Dr.  Goldman  and  Mr.  Ambrose  participating.  Tt  was  decided  that  a  separate 
meeting  would  be  held  on  May  1,  in  order  to  iron* out  the  difficulties  with 
tne  selection  of  coin  samples. 


On  introducing  the  next  speaker,  Mr.  Ambrose,  Assistant  Director  for 
Production,  Mr.  MacDonald  posed  the  question:  Will  we  be  able  to  meet 
demand  in  the  future?  Mr.  Ambrose  started  his  discussion  on  "Domestic  Coin 

r°d^ti°n  Ou^lo°k"  by  ^forming  the  group  that  the  daily  production  rate 
fii  Mints  is  between  40  and  45  million  pieces  per  day.  Of  this  quantity 
3  million  pieces  are  being  made  for  sets  in  San  Francisco  with  the  remainder 
being  produced  in  Philadelphia  and  Denver.  It  is  projected  that  San  Francisco 
will  produce  350  million  lc  pieces  in  calendar  1973.  It  was  mentioned  that 
we  may  not  produce  any  $1  pieces  for  the  remainder  of  the  calendar  year  due 
to  the  fact  that  expected  demand  is  now  equal  to  what  is  in  the  Mint's 
vaults.  In  projecting  coinage  demand  in  fiscal  years  1974  through  1980  the 
lC  piece  will  be  the  dominant  coin  produced  at  each  of  the  Mints.  A  slide 
was  shown  that  portrayed  the  expected  coin-denomination  mix  through  fiscal 
year  1980.  It  showed  the  lc  coin  as  75%  of  production,  5c  coin  as  6  5% 

10?  coin  as  9’8%>  25C  coin  as  5.6%,  50c  coin  as  2.3%,  and  the  $1  coin  as 
.8%  of  the  total  produced.  These  figures  excluded  any  increase  in  demand 
for  the  production  of  the  bicentennial  year  coins,  the  50c  and  $1  pieces. 

Mr.  Ambrose  continued  by  showing  a  slide  of  the  projected  coinage  demand 
through  fiscal  year  1980.  This  slide  depicted. two  forecasts,  one  being  the 
Federal  Reserves  projection  and  the  other  being  what  was  called  the  "Hunter 
curve".  The  Federal  Reserve's  expected  coinage  demand  was  15.4  billion  coins 
by  1980,  whereas  the  "Hunter  curve"  projected  17.8  billion  coins  by  1980. 

Mr.  Ambrose  stated  that  the  Mint  "was  gearing  up  for  the  worst"  or  17.8  billion 


-3- 


coins.  At  this  point,  Mr.  MacDonald  pointed  out  the  many  problems  in  fore¬ 
casting  coinage  demand.  Two  years  ago  the  Federal  Reserve  projected  a  coinage 
demand  of  12.3  billion  coins  by  1980.  This  is  in  sharp  contrast  to  the 
15. A  billion  which  they  are  now  projecting.  Also,  Mrs.  Brooks  mentioned  that 
the  passage  of  a  new  coinage  bill,  which  would  allow  for  design  changes  on  the 
reverses  of  the  Eisenhower  dollar  and  the  Kennedy  half  dollar  in  honor  of 
the  nation's  200th  anniversary,  may  cause  a  large  increase  in  the  demand 
for  the  50c  and  $1  piece  coins. 

With  the  addition  of  new  presses  in  Denver  and  Philadelphia,  and  the 
replacement  of  dual  with  quad  striking  presses,  Mr.  Ambrose  believed  that 
we  could  increase  our  capacity  significantly.  Once  these  changes  are 
effected  and  the  Mints  and  Assay  Office  are  operating  on  a  three  shift  basis, 
the  productive  capacity  for  Philadelphia  is  expected  to  be  9.9  billion  coins, 
6.6  billion  in  Denver,  and  2.3  billion  in  San  Francisco,  the  latter  consisting 
of  lc  and  possibly  10c  denominations. 


Brief  mention  was  made  of  using  the  West  Point  facility  for  the 
production  of  foreign  coins.  Mr.  Ambrose  mentioned  that  we  still  need 
Treasury  and  Congressional  approval  before  this  could  take  place.  Mrs. 
Brooks  stated  that  the  Mint's  statutes  have  not  been  extensively  modified 
since  1883,  and  she  is  optimistic  that  changes  can  be  made  allowing  for 
the  production  of  foreign  coins  at  our  West  Point  facility.  Plans  for 
West  Point  call  for  the  production  of  200  million  foreign  coins  per  year. 
Blanks  would  be  manufactured  at  the  other  Mints  or  purchased  and  shipped 
to  West  Point  for  stamping  and  shipping. 


In  a  discussion  on  storage  and  shipment  of  coins,  Mr.  Ambrose  mentioned 
that  the  Federal  Reserve  Banks  haven't  the  storage  capacity  for  the  large 
amount  of  coins  that  the  Mints  are  producing.  The  Philadelphia  and  Denver 
Mints  also  have  large  amounts  of  coins  in  their  inventories.  However,  the 
months  of  June,  July  and  August  have  historically  shown  large  increases  in 
coinage  demand.  The  large  inventories  of  50c  and  $1  pieces  may  be  shipped 
to  West  Point  for  storage. 

Mr.  Frank  Rhea,  Project  Manager,  was  next  introduced  to  report  on  the 
progress  of  the  new  Denver  Mint.  Mr.  Rhea  welcomed  ideas  from  all  sources 
and  stressed  the  need  for  group  participation  in  all  phases  p£~ -the  project. 
It  is  anticipated  that  the  new  Mint  will  produce,  approximately  7.7  billion 
domestic  coins  per  year.  All  functions  for  the  lC  and  5c  coins  will  be 
oerformed  from  the  receipt  of  the  virgin  metal  to  the  completion  of  coinage. 
No  foreign  coinage  capacity  has  been  identified  at  this  time.  The  new  Mint 
will  be  limited  to  the  manufacture  of  strip  for  1C  and  5C  coins.  Space  will 
be  provided  for  50%  expansion.  No  provision  has  been  made  for  clad-strip 
production.  Additional  expansion  space  will  be  provided  which  will  increase 
the  total  production  capacity  to  10.94  billion  coins. 


These  capacities  are  predicated  on  a  two  shift  per  day,  five  days 
per  week,  240  days  a  year  basis.  The  Melting  and  Casting  Section  are 
predicated  on  a  three  shift  basis.  Separate  buildings  or  areas  will  be 
provided  for:  1.)  melting,  casting,  hot  rolling,  and  surface  milling; 

2.)  strip  finish,  blanking,  coining,  storage  and  shipment;  3.)  proof 
coins;  and  4.)  administrative  and  support  functions. 

The  production  concept  is  based  on  a  single  story  sequencial  flow  with  a 
minimum  of  vertical  movement  of  production  material.  It  is  expected  that  the 
total  square  footage  will  be  approximately  620,000  square  feet.  The  Phila¬ 
delphia  Mint  is  475,000  square  feet.  It  is  anticipated  that  by  August  1, 
1974,  the  site  will  be  turned  over  to  the  Mint. 

A  timetable  was  presented  that  scheduled  some  future  actions: 

June  1,  1973  -  start  design; 

October,  1974  -  procurement  contracts  for  processing  equipment; 

January,  1975  -  start  site  building  construction; 

January,  1977  -  start  equipment  installations; 

1978  -  complete  building/cquipment* installation; 

1979  -  relocate  equipment 

January  1,  1980  -  startup/fully  operational. 

The  plan  for  the  site  area  was  shovm  by  a  chart  which  depicted  the 
buildings  being  adjacent  to  the  Platte  River  with  a  shape  resembling  a 
boomerang.  Mr.  McGee  suggested  that  security  be  consulted  at  each  step 
of  construction  phase  in  order  to  facilitate  the  safeguarding  of  the 
buildings  and  coins.  Mr.  Rhea  indicated  that  the  separation  of  buildings 
should  improve  security  in  that  the  use  of  color-coded  badges  would 
indicate  the  working  area  of  employees. 

Mention  was  also  made  of  the  possibility  of  the  Platte  River  over¬ 
flowing.  Mr.  Rhea  stated  that  he  didn't  feel  that  this  would  be  a 
problem  and  that  this  happened  only  rarely.  In  any  event,  the  coining 
area  and  the  administrative  building  will  be  placed  on  higher  ground  than 
the  melting  and  casting  area  and,  all  buildings  will  be  thoroughly  water¬ 
proofed. 

The  meeting  then  recessed  for  lunch  and  upon  returning,  Mrs.  Brooks 
discussed  the  ‘'Status  and  Plans  for  the  Old  San  Francisco  Mint".  She 
stated  that  the  Old  Mint  is  the  first  public  building  to  conform  with  Public 
Law  92-362  of  August  4,  1972,  for  the  adaptive  use  of  surplus  historic 
structures.  The  restoration  of  the  building  is  still  in  progress  and  will 
take  another  year  or  two  before  the  exterior  is  restored  to  its  original 
appearance.  It  is  anticipated  that  the  museum  portion  will  open  on  approxi¬ 
mately  the  first  week  of  June.  This  section  will  contain  many  original 
pictures  and  furniture  items  that  have  been  around  since  the  Mint  opened 
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in  1874.  An  old  press  from  the  San  Francisco  Assay  Office  will  be  installed 
and  children  will  be  able  to  buy  blanks  and  have  medals  struck  by  the  old 
press.  Hie  medals  will  be  placed  in  a  bap,  made  of  polyethylene.  Exhibits 
of  the  Old  Vest  will  also  be  installed.  The  Mint  is  also  negotiating  for 
the  making  of  a  film  entitled  "The  Granite  Lady"  which  is  an  appropriate 
title  for  the  Old  Mint  and  the  material  of  which  it  is  constructed.  Mrs. 
Brooks  also  mentioned  that  the  Old  Mint  is  of  the  Greek  revival  architecture. 

At  this  point,  Mr.  MacDonald  said  that  much  assistance  has  been  received 
from  the  Office  of  the  Secretary  and  other  Treasury  agencies.  He  gave  the 
example  of  the  clad-strip  study  which  is  being  conducted  by  a  joint  committee 
of  the  Office  of  the  Secretary  and  Mint  personnel.  The  Secret  Service  survey 
is  a  good  example  of  other  Treasury  agencies  helping  the  Mint  to  improve  its 
functions.  Mention  was  also  made  that  the  Warner  Building  is  now  under 
lease  by  the  General  Services  Administration  for  Treasury  use.  The  type  of 
security  problems  that  we  have  experienced  at  1331  G  Street  are  not  antici— 
pated  when  we  relocate  to  the  Warner  building.  Mr.  MacDonald  then  requested 
the  field  personnel  to  introduce  topics  of  their  choice. 

Mr.  Bland  Brockenborough,  Officer  in  Charge  of  the  San  Francisco  Assay 
Office,  started  the  field  office  discussions  by  stating  that  there  has  been 
many  changes  in  the  past  year  at  the  Assay  Office.  A  specific  example  was  the 
inclusion  of  the  proof  dollar  in  the  Mint  sets.  They  have  received  2.78 
million  orders  for  this  set.  Mr.  Cahoon  mentioned  that  the  response  from 
the  public  for  the  1973  proof  sets  has  been  very  good.  There  has  been  but 
one  complaint  with  none  on  the  non-receipt  of  their  sets. 

In  regards  to  the  disorder  or  people  problems  that  San  Francisco  hod 
experienced  in  the  prior  year,  Mr.  Brockenborough  believed  that  they  no  longer 
have  this  problem.  He  cited  that  their  improvement  in  labor-management  rela¬ 
tions  should  minimize  any  problems  in  the  future.  Mr.  MacDonald  praised  the 
work  of  Miss  Eileen  Lusby,  and  Messrs.  Pete  Brawner,  Jim  McGee  and 
Brockenborough  for  handling  the  affair  with  "cool  heads  and,  he  stated  that 
the  problems  are  gone  and  no  reoccurance  is  expected. 

Mrs.  Betty  Higby,  Superintendent  of  the  Denver  Mint,  was  introduced. 

She  stated  that  most  of  the  problems  of  Denver  have  already  been  discussed 
or  will  be  discussed  at  a  later  time.  Mr.  Hildreth  Frost,  Chief  Assayer 
of  the  Denver  Mint,  submitted  a  plea  for  the  standardization  of  equipment 
between  the  Denver  and  Philadelphia  Mints.  He  stated  that  they  both  have 
similar  problems  that  need  to  be  brought  up-to-date.  In  particular,  he 
mentioned  the  quality  control  problem  and  the  question  of  feeders  on  the 
coining  presses.  This,  he  said,  is  a  complex  problem  that  they  are  working 
order  to  improve  the  quality  of  coins.  Denver  has  ordered  twelve  (12) 
feed-o-matic  feeders  which  will  improve  this  situation.  The  mechanical 
sections  of  both  Denver  and  Philadelphia  have  developed  a  better  feeder 
system  that  should  improve  the  quality  of  our  coins.  Mr.  Frost,  continuing. 


re¬ 


stated  that  Denver  had  many  old  presses  and  that  the  Building  and  Maintenance 
Department  had  established  a  definite  system  of  preventive  maintenance  on 
all  presses. 

He  reiterated  the  need  for  equipment  standardization.  It  was  noted  that 
some  further  engineering  was  required  and  support  from  top  management  would 
make  improvement  a  reality.  This  he  stated,  would  be  a  step  toward  greater 
quality  control  and  also  an  improvement  in  cost.  Mrs.  Brooks  inquired  as  to 
v/hy  a  study  made  in  1967  on  standardization  of  coining  methods  had  not  been 
implemented. 

Dr.  Goldman  stated  that  the  problems  were  the  same  throughout  the 
Mints  and  much  had  been  done  in  the  past  year  to  improve  the  relationships 
between  the  field  institutions.  He  further  stated  that  they  expect  to  reach 
an  agreement  in  the  May  1  meeting  on  the  standardization  of  the  equipment. 

At  this  point,  Mr.  MacDonald  stated  that  there  have  been  many  disagree¬ 
ments  in  the  past  as  to  coin  making.  He  cited  a  recent  trip  by  Mr.  Frost 
to  Philadelphia  that  resolved  many  differences.  He  emphasized  that  their  was 
a  need  to  have  an  open  mind  in  all  functional  areas  in  order  to  solve  problems 
that  come  up. 

Mr.  Victor  Harkin,  Officer  in  Charge  of  Fort  Knox,  discussed  briefly  the 
visit  by  Mrs.  Brooks  to  his  facility  and  the  removal  of  certain  pieces  of  furniture 
for  use  in  the  Old  Mint.  He  also  mentioned  that  Fort  Knox  was  a  storage  facility 
for  many  other  types  of  material  for  other  Government  agencies. 

Mr.  Theodore,  Superintendent  of  the  Philadelphia  Mint,  spoke  next  and 
stated  that  many  production  problems  are  the  same  at  all  locations.  He 
emphasized  that  each  Mint  could  gain  valuable  knowledge  from  the  other  and, 
suggested  that  we  have  more  conferences  especially  at  the  operating  level. 

He  praised  Mr.  Rosenbaum  and  Mr.  Breen  for  their  contributions  in  the 
production  program. 

Mrs.  Brooks  stated  that  the  idea  of  having  additional  conferences  would 
be  beneficial  to  all.  Mr.  MacDonald  mentioned  to  Mr.  Ambrose  that  production 
could  now  hold  a  Mint-wide  production  meeting  because  of  the  addition  of 
new  people  in  that  department. 

Mr.  Costanzo,  Superintendent  of  the  New  York  Assay  Office,  discussed 
briefly  the  accomplishments  of  his  office  in  the  past  year,  including  refinery 
outputs,  the  packaging  and  shipment  of  uncirculated  coins  and  penny  bags. 

As  for  the  Carson  City  Dollar  Program,  he  stated  that  the  General  Services 
Administration  spent  1/2  million  dollars  to  improve  the  working  area  at  our 
West  Point  facility.  This  included  a  new  lighting  system  and  air  conditioning. 
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This  program  is  progressing  very  well  and  20,000  Carson  City  Dollars 
are  currently  being  mailed  each  working  day.  Half  of  the  employees  hired 
to  package  and  mail  the  dollars  are  to  be  laid  off  in  June,  and  the  remaining 
employees  are  to  finish  the  program  by  September,  lie  praised  Mr.  Harry 
Edwards  for  his  work  and  accountability  of  the  Carson  City  Dollars.  Not  one 
coin  was  missed. 

With  the  decline  of  this  program  plenty  of  storage  space  will  be  available, 
of  which  a  portion  will  be  used  for  storing  some  old  stamping  presses. 
Additional  programs  were  welcomed  by  Mr.  Costanzo  for  making  use  of  this 
6pace  and  also  his  employees. 

Mrs.  Brooks  stated  that  if  the  coinage  bill  passes  for  design  changes,  the 
National  Sculpture  Society  would  run  competition  for  designs  on  each  of  the 
two  coins.  They  may  get  1/2  million  pieces  of  mail  in  art  work  and,  West 
Point  would  be  an  ideal  location  for  the  receipt  of  this  mail. 

Mrs.  Higby  of  the  Denver  Mint  inquired  about  a  bill  that  was  introduced  on 
April  3,  calling  for  the  Denver  Mint  to  strike  medals  marking  Colorado's 
Centennial.  This  bill  seeks  a  maximum  of  250,000  medals  for  the  August  1, 

1976,  observance.  Mrs.  Brooks  stated  that  she  was  optimistic  on  the  passage 
of  this  bill. 

Mr.  McCoy,  Chief  of  Data  Services  in  the  Washington  office,  spoke  next 
of  the  Bureau's  proposed  ADP  System.  He  spoke  of  a  data  network  which 
would  link  the  West  Coast  Operations  with  other  field  locations  and  the 
Washington  office.  The  ADP  System  that  he  was  proposing  could  have  wide 
applications  throughout  the  Mint.  The  time  frame  for  the  proposed  plan  was 
approximately  4  to  5  years  from  today.  However,  the  meeting  of  this  time 
frame  depends  upon  the  amount  of  money  budgeted  for  this  purpose. 

Mr.  Elmer  Hinson,  the  EEO  Officer,  spoke  briefly  on  the  Upward  Mobility 
Program  and  other  equal  employment  opportunities  within  the  Mint.  The  Upward 
Mobility  Program,  he  stated,  is  designated  to  benefit  those  at  GS-7  level  and 
below.  It  is  designed  to  help  them  qualify  for  better  jobs.  He  requested  that 
he  be  informed  about  the  programs  now  conducted  and  to  be  conducted  at  each  of 
the  Mint  Offices.  He  felt  that  more  work  was  needed  in  the  program.  He  added 
that  by  more  he  means  to  progress  enough  to  identify,  by  sex  and  race,  the 
accomplishments  of  the  Upward  Mobility  Program.  .  He  stated  that  they  now  have 
nine  programs  in  process  at  Philadelphia  that  were  not  previously  identified 
as  Upward  Mobility  Programs. 

Mrs.  Margaret  L.  Walker,  the  Federal  Womens'  Program  Coordinator,  spoke 
briefly  on  her  program.  She  stated  that  the  program  was  mainly  to  advance 
women  by  giving  them  opportunities  through  training  and  experience.  Mrs.  Higby 
mentioned  that  they  now  have  a  woman  working  as  an  upsetting  machine  operator 
in  Denver.  She  further  stated  that  they  have  offered  women  opportunities 


in  other  areas  but,  they  have  not  been  too  interested  because  of  the 
eavy  pi>sical  wor*;  involved*  Mrs.  Walker,  continuing,  said  that  she  expects 
o  r,a. •<_  iurt  cr  strides  in  the  advancement  of  the  womens'  program.  Also 
mentioned  was  the  wealth  of  information  contained  in  the  Director's  Annual 
Report  that  she  is  responsible  for  preparing  each  year.  She  also  requested 
that  field  offices  having  information  for  possible  inclusion  in  the  Annual 
Report  to  forward  this  information  to  the  Director's  Office. 


It  was  announced  by  Mr.  MacDonald  that  on  Tuesday  morning  there  would 
be  a  work-shop  conducted  by  Mr.  Gus  Ferguson,  Chief  of  the  Internal  Audit 
Staff,  to  familiarize  the  chairmen  of  the  settlement  committees  with  the 
recent  revisions  to  the  "Annual  Settlement  General  Instructions". 

On  this  final  note,  Mrs.  Brooks  adjourned  the  conference  by  reiterating 
the  importance  and  benefits  to  be  obtained  from  these  conferences. 


Attachment  A:  List  of  employees  attending  Director  of  the  Mint's  Conference 
Attachment  B:  List  of  unresolved  items  requiring  action. 


ATTACHMENT  A 


MINT  CONFERENCE  -  PHILADELPHIA 


Wnshint-ton 

Mary  Brooks 

Frank  MacDonald  * 

Roy  Cahoon  •«* 

Sidney  Carwile  / 

Alan  Goldman 
George  Ambrose 
Howard  Johnson 
George  Hunter 
Frederick  Tingley 
Sherman  Browner  '/ 

Charles  Fincher  / 

J.  E.  Sparks 

Francis  Frere 

Julius  Justice  '■  ’  • 

Harold  McCoy 

Eugene  Miller 

James  McGee  f' 

Gus  Ferguson 

William  Humbert 

Margaret  Walker 

Glen  Williamson 

James  Clawson  -  0/Sec.  (Sunday 


New  York 

Nicholas  Costanzo  / 

Harry  Edwards 

Joseph  McMahon  (Sunday  only) 

Joseph  Nugent 

John  Wright  (Sunday  only) 


Denver 

Betty  Higby 
Harry  Lawrence 
Hildreth  Frost 
Frank  Rhea 

Dean  Permenter  (Sunday  only) 


Fort  Knox 

Victor  Harkin 

Roy  Geho  (Sunday  only) 


San  Francisco 

Bland  Brockenborough 
Richard  Voss 
Thomas  Ng 
Bill  Patrick 
Ken  Conner 


Philadelphia 

Nicholas  Theodore 
Danny  Costanzo 
Seymour  Rosenbaum  / 

Frank  Breen 
Elmer  Hinson 

Louis  Frederico  (Sunday  only) 
Jack  Carroll 


ATTACHMENT  B 


Director  of  the  Mint's  Conference 
Philadelphia,  Pennsylvania 
April  30,  1973 


Unresolved  Items  Requiring  Action 

Items :  Responsibility  of 

1. )  Standardization  of  equipment  among  field  offices  Goldman 

2. )  Elimination  of  coin  feeder  mechanism  problem.  Goldman 

3. )  Clearly  defined  procedures  for  coin  sampling.  Goldman 

4. )  Need  for  improved  coin  projections.  Cahoon 

5. )  Mint-wide  production  meeting.  Ambrose 


DENVER  PO^T 6/2/ /4  ~ 

Paper  Penny  Scrip 
May  Ease  Shortage 


W  ASHINGTON— ( AP)— Stores 
soon  will  receive  official  Treas¬ 
ury  Department  permission  to 
hand  out  paper  scrip  instead  of 
pennies  as  change  because  of 
the  shortage  of  the  copper  coins, 
department  sources  say. 

Some  retail  businesses  al¬ 
ready  have  begun  issuing  scrip 
for  lack  of  pennies,  while  oth¬ 
ers  have  held  off  to  await  a 
Treasury  ruling  on  the  practice. 

Sources  said  Friday  that 
Treasury  attorneys  have  con¬ 
cluded  that  use  of  the  paper 
pennies  within  one  store  would 
be  legal  but  are  still  trying  to 
determine  what  defines  a  store. 

The  problem  is  whether  the 
scrip  should  be  honored  only  in 
the  store  where  it  was  issued 
or  in  any  store  of  a  particular 
chain. 

Mint  Director  Mary  Brooks 
said  in  an  interview  that  the 
paper  scrip  probably  wouldn’t 
be  popular  with  consumers  be¬ 
cause  they  couldn’t  spend  it  as 


regular  currency  and  some 
might  object  to  scrip  in  prin¬ 
ciple. 

Mrs.  Brooks  said  she  was 
hopeful  that  the  need  for  scrip 
would  be  over  by  the  end  of  the 
summer,  as  more  persons  re-, 
turn  their  copper  pennies  to  cir¬ 
culation. 

The  Treasury  has  designated 
June  as  get-out-the-penny  month 
and  will  issue  special  certifi¬ 
cates  to  persons  turning  in  $25 
or  more  in  pennies  to  banks  or 
other  commercial  outlets. 

Mrs.  Brooks  conceded  that  the 
mint  may  have  been  partially 
to  blame  for  the  penny  shortage 
because  its  proposal  earlier  this 
year  to  stamp  one-cent  pieces 
from  aluminum  caused  many 
people  to  begin  hoarding  the 
copper  coins  in  hopes  they 
would  increase  in  value. 

The  proposal  has  been  drop¬ 
ped  because  of  the  falling  price 
of  copper  and  the  vending  ma¬ 
chine  industry’s  opposition. 


FISCAL 

YEAR 


1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 


ACTUAL  AND  PROJECTED  COIN  DEMAND 
FISCAL  YEARS  1961-1980 
(Millions  of  Coins) 


CENTS 

Pieces  % 

2251 

84.6 

2600 

82.3 

2566 

77.6 

2884 

72.3 

2927 

64.7 

3388 

61.4 

3339 

68.3 

4037 

58.3 

5285 

57.0 

5243 

72.0 

5309 

74.3 

5604 

74.6 

6370 

75.1 

6950 

76.0 

7582 

76.0 

8271 

76.0 

9024 

76.0 

9845 

76.0 

10740 

76.0 

11717 

76.0 

NICKELS 
Pieces  % 

25 

0.9 

37 

1.2 

42 

1.3 

66 

1.7 

123 

2.7 

303 

5.5 

253 

5.2 

475 

6.9 

601 

6.5 

552 

7.6 

488 

6.8 

452 

6.0 

568 

6.7 

595 

6.5 

648 

6.5 

707 

6.5 

772 

6.5 

842 

6.5 

918 

6.5 

1002 

6.5 

DIMES 

Pieces  % 


263 

9.9 

424 

13.4 

456 

13.8 

697 

17.5 

994 

22.0 

948 

17.2 

551 

11.3 

1601 

23.1 

2051 

22.1 

904 

12.4 

745 

10.4 

641 

8.5 

757 

8.9 

815 

8.9 

888 

8.9 

969 

8.9 

1059 

8.9 

1153 

8.9 

1259 

•  8.9 

13721 

8.9 

QUARTERS 
Pieces  % 

98 

3.7 

45 

1.4 

180 

5.4 

188 

4.7 

285 

6.3 

685 

12.4 

597 

12.2 

508 

7.3 

1226 

13.2 

500 

6.9 

460 

6.4 

310 

4.1 

513 

6.0 

540 

5.9 

588 

5.9 

642 

5.9 

700 

5.9 

764 

.  5.9 

833 

5.9 

910 

5.9 

HALVES 
Pieces  % 

DOLLARS 
Pieces  70 

TOTAL 

DEMAND 

25 

0.9 

__ 

2662 

53 

1.7 

-  - 

-- 

3159 

63 

1.9 

-- 

-- 

3307 

152 

3.8 

-- 

-- 

3987 

196 

4.3 

-- 

— 

4525 

191 

3.5 

-- 

-- 

5515 

148 

3.0 

-- 

4S3S 

305 

4.4 

-- 

-- 

6926 

107 

1.-2 

-- 

-- 

.  9270 

82 

1.1 

-- 

-- 

7281 

148 

2.1 

-- 

7150 

350 

4.7 

154 

2.1 

7511 

211 

2.5 

70 

0.8 

8489 

170 

1.9 

75 

0.8 

9145 

190 

1.9 

80 

0.8 

9976 

207 

1.9 

87 

0.8 

10,883 

226 

1.9 

95 

0.8 

11,874 

246 

1.9 

104 

0.8 

12,954 

269 

1.9 

113 

0.8 

14,132 

293 

1.9 

123 

0.8 

15,417 

OFFICE  OF  PUBLIC  SERVICES 
BUREAU  OF  THE  MINT  0 
April  26,  1973 


The  Department  of  theJR[A$URY  jj[ 

j  BUREAU  OF  THE  MINT  WASH.  DC  20220  W04-5011 


RECEIVED 

STATEMENT  OF  APR  3  1Q74 

THE  HONORABLE  MARY  T.  BROOKS 
DIRECTOR  OF  THE  BUREAU  OF  THE  MINT  office  of 

BEFORE  THE  SUBCOMMITTEE  ON  CONSUMER  AFFAIRS  SUPER;  tendent 
OF  THE  HOUSE  BANKING  AND  CURRENCY  COMMITTED.  S.  MINT  AT  DENVER 
MARCH  27,  1974,  at  10:00  a.m. 

Madame  Chairman,  I  welcome  the  opportunity  to  appear  before  your 
Subcommittee  in  support  of  H.R.  11841,  a  bill  which  would  grant  the 
Secretary  of  the  Treasury  stand-by  authority  to  adopt  a  new  alloy  for 

i 

the  penny.  In  substance,  the  bill  would  authorize  the  Secretary  to 
alter  the  alloy  for  the  penny  when  he  determines  that  the  current  com¬ 
position  is  no  longer  practicable. 

We  have  no  intention  of  changing  the  present  copper  cent  in  this 
calendar  year.  We  have  enough  copper  from  the  GSA  stockpile  to  see  us 
through  the  year  of  1974.  I  would  like,  if  it  is  at  all  practical,  to 
make  no  change  in  the  present  bronze  cent  or  lower  the  copper  content. 

With  the  ending  of  the  oil  embargo  by  the  Arabian  countries,  we  have 
hopes  that  the  price  fluctuations  in  world  commodities  may  be  moderated. 
There  are  already  signs  that  business  is  returning  to  a  somewhat  more 
normal  state,  and  some  commodities  are  already  coming  down.  However,  in 
the  face  of  these  statements  let  me  review  for  you  the  reasons  for  our 

urgent  request  for  this  bill,  H.R.  11841. 

of  the  metal  market  since  the  summer  of  1973  have 


The  activities 
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surpassed  the  expectations  of  even  the  more  imaginative  speculators. 

In  this  market  we  have  seen  the  price  of  copper  spiral  from  an  early 
summer  low  of  50  cents  a  pound  into  the  $1.28  range  of  this  past  week. 

The  arithmetic  associated  with  our  penny  business  is  quite  simple.  The 
value  of  the  metal  in  the  coin  plus  the  cost  of  labor  required  for  manu¬ 
facturing  should  remain  below  one  cent.  At  a  metal  cost  of  slightly  less 
than  $1.20  a  pound  for  copper,  we  reach  the  point  where  it  costs  us  more 
than  a  penny  to  make  one.  Treasury  is  in  no  way  objecting  to  the  possibility 
of  continued  one  cent  production  at  a  lower  profit  than  we  have  realized 
in  past  years.  The  real  problem  we  are  faced  with  is  that  at  some 
point  in  this  continually  rising  market,  the  value  of  just  the  copper 
in  a  penny  will  exceed  one  cent. 

The  rapid  increase  in  the  copper  market  has  given  rise  to  considerable 
speculation,  and  since  the  beginning  of  the  year,  vast  quantities  of 
pennies  have  been  pulled  from  circulation.  We  are  currently  experiencing 
outflows  in  excess  of  200  per  cent  of  those  experienced  at  the  same  time 
last  year.  We  must  assume  that  this  is  in  anticipation  of  the  market 
reaching  over  $1.50  a  pound.  At  that  price,  the  value  of  the  copper  in 
the  penny  exceeds  one  cent. 

We  have  been  and  are  continuing  to  be  confronted  with  requests  by 
the  Federal  Reserve  to  ship  more  pennies  than  our  current  production 
configuration  permits  us  to  manufacture.  The  Federal  Reserve  is 
responsible  for  making  an  equitable  and  impartial  distribution  of 
available  supplies  of  coin.  They,  too,  are  faced  with  increased  pressure 
for  deliveries  of  inordinate  proportions.  The  time  for  action  has  come 
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much  sooner  than  we  had  ever  anticipated. 

We  did  become  quite  uneasy  in  October  and  November  of  this  last 
year  as  we  began  recognizing  strong  market  indicators  of  imminent  price 
leaps.  With  great  foreboding,  I  instructed  my  staff  to  more  speedily 
conclude  the  initial  phases  of  a  study  that  we  undertook  in  July  which 
dealt  in  part  with  a  suitable  replacement  for  the  metallic  alloy  of  this 
one  cent  piece. 

Our  specifications  for  a  replacement  alloy  were  directed  to  our 
primary  mission  —  that  is,  to  produce  adequate  coinage  to  insure  smooth 
continuation  of  the  Nation Ts  commerce;  to  maintain  the  confidence  of  the 
public  in  our  monetary  system;  to  produce  the  least  negative  impact  upon 
public  and  private  interests;  and  to  be  in  sufficient  quantities  that 
product  prices  would  not  be  predicated  upon  the  availability  of  any 
denomination. 

We  have  seen  in  our  travels  to  investigate  the  coinage  of  other 
nations  that  in  some  very  unhappy  situations  where  coin  is  not  in  adequate 
supply,  "change"  is  made  in  the  form  of  low  cost  goods  such  as  candy  and 
gum,  or  by  rounding  to  the  next  highest  denomination.  Our  specifications 
dictated  that  any  replacement  for  our  current- 95  per  cent  copper,  5  per 
cent  zinc  penny  be  of  an  alloy  that  could  be  processed  at  a  similar  speed 
and  an  equal  quality  through  our  existing  facilities. 

As  metal  passes  through  the  processes  in  preparation  for  coining, 
it  is  cast  into  ingots,  rolled  into  thin  strip,  stamped  into  blanks, 
softened  slowly  in  annealing  furnaces,  and  finally  impressed  with  the 
unique  design  of  the  coin.  To  dramatically  perturb  any  of  these  processes 
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by  the  introduction  of  an  incompatible  alloy  results  in  the  slowdown  of 
the  final  output.  If  those  annealing  furnaces  in  which  we  soften  the 
coin  prior  to  stamping  must  be  reduced  to  half  their  current  speed,  it 
leaves  us  with  only  the  alternative  of  producing  half  the  product.  If 
the  selected  alloy  when  prepared  for  coining  is  of  a  hardness  greatly  in 
excess  of  our  current  bronze  material,  we  will  experience  excessive  die 
wearing  and  cracking.  If  these  coining  dies  deteriorate,  they  must  be 
replaced,  and  again  production  suffers  and  costs  skyrocket. 

The  new  coin  must  have  public  acceptance  and  also  reflect  every 
possible  property  necessary  to  satisfy  those  industries  which  have  been 
developed  around  the  current  product.  These  of  all  other  factors  I 
recognized  to  be  the  most  sensitive  and  to  hold  the  greatest  potential 
for  opposition.  We  consulted  with  people  from  both  the  public  and  private 
sectors  in  evaluating  our  capability  to  produce  this  greatly  demanded 
denomination.  After  extensive  deliberation,  we  determined  that  there 
would  be  no  change  in  the  dimensions  or  the  motif  of  the  one  cent  piece. 
This  left  color  and  weight  as  the  two  alterations  that  the  public  might 
eventually  be  asked  to  accept. 

We  investigated  methods  to  produce  a  coin  which  would  in  appearance 
and  weight  differ  only  slightly,  if  at  all,  from  the  current  one  cent 
piece.  Perplexing  problems  developed  in  every  effort  to  do  so.  We  have 
established  in  our  Mint  facility  in  Philadelphia,  Pennsylvania,  a  research 
and  development  laboratory  complete  with  coining  press;  there,  through 
the  weeks  and  weekends,  my  staff,  with  invited  representatives  of 
interested  organizations,  tested  and  analyzed  the  coin  produced  from  the 
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various  alloys  with  which  we  experimented. 

We  invited  the  Federal  Reserve  to  solicit  the  opinion  of  th§i^any 
banks  of  this  country  to  our  anticipated  alloy  change.  They  enthusiasti¬ 
cally  accepted  penny  blanks  of  selected  alloys  and  ran  them  through  their 
various  mechanical  handling  devices.  They  reported  no  significant 
problems . 

The  vending  machine  industry  met  with  my  staff  and  me  here  in 
Washington  to  enable  us  to  give  full  consideration  to  their  needs.  They 
reviewed  our  testing  procedures  and  offered  suggestions  that  gave  us  new 
insights  into  problems  they  anticipate. 

We  have  openly  conducted  conferences  with  the  various  news  media  to 
insure  that  the  majority  of  the  public  is  fully  aware  of  the  conditions 
by  which  a  change  in  the  one  cent  alloy  has  been  dictated. 

From  an  historical  point  of  view,  I  regret  being  the  Director  of  the 
Mint  who,  for  the  Administration,  is  testifying  on  behalf  of  a  change  in 
this  coin  that  has  been  in  existence  in  our  country’s  commerce  for  almost 
two  centuries.  I  am,  however,  sensitive  to  any  hardship  or  expense  this 
may  force  upon  individuals  or  industries  of  our  country.  It  is  inherently 
the  responsibility  of  Government  to  encourage  business  growth,  not  to  be 
a  detriment  to  it.  That  is  why  I  have  so  energetically  solicited  the 
participation  and  thoughts  of  all  responsible  parties  who  might  have  an 
interest  in  our  proposed  legislation. 

I  have  proposed  an  in-depth  study  on  future  coin  denominations  and 
alloys.  This  will  be  conducted  hand-in-hand  with  public  and  private 
interests  affected.  I  would  like  to  advise  this  Subcommittee  that  we 
have  even  received  a  magnanimous  offer  from  one  industrial  source  to 
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enter  into  this  project  on  a  cost  sharing  basis. 

I  hope  we  have  left  no  stone  unturned.  Energy  consumption  and  the 
effects  of  a  new  penny  alloy  upon  the  environment  have  been  considered  in 
our  reviews.  Indications  that  the  energy  crisis  is  waning  come  from  the 
announcement  of  the  lifting  of  the  Mideast  oil  embargo.  We  may  optimist!- 
caliy  look  to  a  greater  stability  in  the  price  trends  for  commodities  as 
we  anticpate  benefits  from  newly  opened  and  restored  energy  sources. 

It  must  be  clearly  emphasized  that  this  proposed  legislation  is 
discretionary.  We  have  no  intention  of  asking  the  Secretary  for  any 
change  in  the  metal  content  of  the  penny  during  this  calendar  year  or  at 
any  time  until  we  are  left  without  another  course.  We  produce  in  excess 
of  30  million  pennies  during  each  of  our  operating  days.  This  supply  is 
adequate  for  commercial  demands.  The  balance  of  supply  and  demand  can 
be  ruined,  however,  by  the  selfish  actions  of  a  few  unscrupulous  specu¬ 
lators  who  place  the  possibility  of  unrealistic  profits  ahead  of  the 
national  interest. 

The  hoarding  of  pennies  and  their  ultimate  melting  for  sale  for 
copper  value  can  and  will  be  made  a  criminal  offense  when  the  Secretary 
of  the  Treasury  determines  that  such  a  measure  is  needed  to  stop  any 
disruption  to  our  economy. 

A  change  in  alloy  will  be  to  one  which  we  have  assured  ourselves  is 
most  in  keeping  with  our  previously  stated  missions  in  the  economy  of 
this  country.  The  exhaustive  testing  that  we  have  performed  to  date  is 
well  documented  in  report  form  and  has  been  supplied  to  all  who  have 
asked  for  it.  I  would  like,  at  this  point,  to  submit  for  the  record 
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our  report,  entitled  "Alternative  Materials  for  One  Cent  Coinage",  dated 
December  1973,  with  an  accompanying  letter  providing  results  performed 
subsequent  to  preparation  of  the  basic  report.  As  you  will  see  from  our 
report,  our  current  conclusions  lean  toward  an  aluminum  alloy. 

The  economics  of  this  Nation  and  technical  findings  will  provide 
the  guidance  that  the  Secretary  will  require  in  making  his  final  deter- 
mination  in  this  matter. 

This,  Madame  Chairman,  concludes  my  statement,  and  I  will  be  glad  to 
answer  any  questions  you  may  have. 


Rocky  Mountain  News  -  3/28/74 

Copper  penny  may  be  on  way  out 


WASHINGTON  (UPI)  - 
begoing  the  way  of  the  nickle 

Tne  problem  is  that  it  now 
costs  more  than  a  penny  to 
make  a  penny. 

The  House  Consumer  Affairs 
subcommittee  heard  testimony 
Wednesday  on  legislation  to 
change  the  composition  of  the 
penny  from  95  per  cent  copper 
and  5  per  cent  zinc  to  a  96  per 
cent  aluminum  alloy  and  4  per 
cent  various  other  metals. 

The  legislation  was  urgently 
requested  was  urgently  re¬ 
requested  by  the  US.  Mint 
when  copper  prices  began  ris¬ 
ing  sharply  last  year.  Copper 
futures  now  are  selling  for 
$1.40  a  pound,  and  it  is  not  eco¬ 
nomically  feasible  to  continue 
making  copper  pennies. 

The  problem  is  further 
complicated  by  “hoarders” 
and  ’  speculators  buying  up 
pennies  on  the  assumption  it 
soon  will  pay  to  melt  them 
down  and  sell  the  copper. 

Mary  T.  Brooks,  director  of 
the  mint,  told  the  subcommit¬ 
tee  the  mint  had  enough  copper 
stockpiled  to  make  pennies  the 


The  copper  penny  soon  may 


rest  of  this  year.  But  after 
that,  she  said,  if  the  price  of 
copper  holds  or  rises  “the 
value  of  just  the  copper  in  a 
penny  will  exceed  one  cent.” 

Mrs.  Brooks  recommended 
the  mint  be  given  standby  au¬ 
thority  to  change  to  the  alumi¬ 
num  alloy  or,  barring  that,  to 
make  it  a  70  per  cent  copper-39 
per  cent  zinc  composition. 

Most  of  the  opposition  came 
from  vending  machine  opera¬ 
tors  who  testified  the 
aluminum  coin  could  jam  their 
machines. 

“It’s  entirely  a  matter  of 
weight  and  the  underweight 
aluminum  coin  would  jam  the 
machines,”  said  Richard 
Schreiber,  president  of  the  Na¬ 
tional  Automatic  Merchandis¬ 
ing  Association. 

He  said  tests  showed  the 
aluminum  penny  would  not 
work  from  about  5  to  10  per 
cent  of  the  time,  depending  on 
the  machine  and  how  the  coins 
are  inserted. 


Figuring  only  a  1  per  cent 
failure  rate.  Schreiber  said 
there  would  be  more  than  840.- 
000  frustrated  purchases  a  day 
in  the  United  States  and  each 
service  call  on  a  jammed  vend¬ 
ing  machine  would  cost  $15. 

“I  should  not  be  at  all  sur^ 
prised  if  many  of  the 
consumers  retaliated  forceful¬ 
ly  against  the  machines,”  he 
said.  “And  I'm  certain  that 
some  would  also  blame  their 
government  for  making  coins 
that  incapacitate  some  4  mil¬ 
lion  vending  machines.” 

“Inflation  is  bad  enough  al¬ 
ready,”  Schreiber  said.  “This 
country  doesn't  need  a  penny 
that  will  blow  away  in  the  wind 
like  streakers  on  a  college 
campus.” 

Spokesmen  for  the  Federal 
Reserve  Bank  testified  that 
there  already  is  a  “run”  on 
pennies  and  said  they  have 


asked  their  individual  banks  to 
“discreetly  screen”  all  bulk 
penny  orders. 

Rep.  Stewart  B.  McKinney, 
R-C6nn.,  suggested  the  onc- 
cent  piece  may  be  obsolete  and 
said.  “Why  don't -we  just  start 
making  two-cent  pieces  and 
solve  all  the  problems?” 


DEPARTMENT  OF  THE  TREASURY 


WASHINGTON.  D.C.  20220 


OFFICE  OF 

DIRECTOR  OF  THE  MiN'P 


MflR  2  6  1974 


Dear  Madame  Chairman: 

Although  the  attached  report  on  alternative  penny  mate- 
rials  has  previously  been  made  available  to  you  and  members 
of  your  Subcommittee,  I  thought  you  might  find  it  useful  to 
have  a  synopsis  of  the  salient  points  of  the  report,  inclu¬ 
ding  additional  information  which  we  have  recently  gathered, 
for  the  hearing  you  have  scheduled  on  H.R.  11841  for  March  27. 

Our  request  for  this  legislation  is  necessitated  by  the 
continuing  rapid  increase  in  the  price  of  copper  on  the  world 
market  and  the  resulting  heavy  outflow  of  pennies  from  the 
commercial  banks.  The  abnormal  heavy  demand  for  pennies,  which 
can  only  be  explained  by  speculative  hoarding  of  pennies  for 
their  metal  content,  is  seriously  taxing  our  production  capac¬ 
ity.  Under  these  circumstances,  we  would  be  remiss  in  our 
mission  of  assuring  an  ample  and  uninterrupted  supply  of  coins 
for  our  Nation  if  we  failed  to  take  the  necessary  steps  to 
halt  the  disappearance  of  pennies  from  circulation.  The  most 
effective  measure  is  to  replace  the  copper  pennies  with  a  coin 
that  would  not  be  hoarded  for  its  metal  content  by  the  public, 
but  would  remain  in  circulation  to  serve  the  needs  of  our 
Nation's  commerce  and  trade. 


J 


While  it  is  clear  that  it  may  soon  be  necessary  to  abandon 
the  copper  penny,  finding  a  suitable  replacement  material  has 
been  a  difficult  task.  Last  July,  in  view  of  the  rapidly  rising 
copper  prices,  we  initiated  an  in-depth  study  examining  all  the 
feasible  alternatives  to  the  bronze  penny.  The  criteria  used 
for  evaluating  alternative  materials  included  long-term  avail¬ 
ability,  cost,  coinability,  public  acceptability,  durability, 
effect  on  the  coin-machine  industry  and  energy  consumption.  The 
many  alloy  systems  and  other  materials  investigated  include  the 
following:  copper-zinc  alloys,  aluminum  alloys,  chromized  steel 

and  stainless  steel,  plastics,  zinc-based  alloys,  bronze  clad 
steel,  aluminum  clad  steel,  cupre-nickel  clad  zinc,  stainless 
steel  clad  aluminum  and  nickel  clad  steel.  An  dloy  system,  by 
the  way,  includes  a  wide  variety  of  specific  compositions  having 
different  characteristics.  For  example,  in  the  copper-zinc 
system,  we  studied  alloys  containing  the  following  copper-zinc 
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percer.tages:  90-10;  87-13;  85-15;  70-30  and  60-40.  After 
reviewing  the  merits  of  these  alloys  and  other  materials 
^8^-^-ust  the  criteria  of  the  study,  copper— zinc  allovsj 
bronze  clad  steel,  aluminum  alloys  and  chromized  steel  were 
chosen  for  more  extensive  evaluation. 

As  a  result  of  such  further  thorough  evaluation,  we 
have  determined  that  an  aluminum  alloy  would  be  the  most 
practical  alternative  to  the  bronze  penny.  In  terms  of 
durability  and  corrosion  resistance,  aluminum  has  proved  to 
be  a  more  than  acceptable  coinage  metal  in  countries  through¬ 
out  the  world  where  aluminum  coins  are  circulating.  Also, 
the  lower  weight  of  aluminum  needed  to  make  a  penny  of  the 
same  size  assures  that  the  metal  cost  of  the  penny  will  re¬ 
main  significantly  lower  than  its  face  value  for  a  long  time 
to  come.  We  could  make  about  five  hundred  pennies  out  of  a 
pound  of  aluminum,  compared  with  the  approximately  150  bronze 
pennies  we  can  produce  from  one  pound  of  copper.  Thus,  at 
the  current  aluminum  price  of  30  cents  a  pound,  the  cost  of 
the  metal  in  the  ■aluminum  penny  would  be  six-hundredths  of  a 
cent  or  less  than  one-tenth  of  the  metal  cost  of  the  present 
copper  penny. 

A  major  advantage  of  aluminum  over  the  other  materials 
tested  is  its  ease  of  fabrication  into  coinage  strip  and  coins. 
There  are  numerous  domestic  suppliers  of  aluminum  strip  suitable 
for  coinage.  Furthermore,  aluminum  strip  is  readily  fabricated 
into  coins.  The  Hint's  production  processes  would  be  simplified 
by  using  aluminum  and  all  of  our  coining  equipment  could  be  used 
to  produce  aluminum  pennies  without  modification.  These  factors 

are  particularly  important  in  view  of  the  increasing  demand  for 
pennies. 

Another  factor  favoring  aluminum  as  the  logical  replacement 
of  copper  in  the  pennies  is  the  long-term  assured  availability 
of  the  metal.  Aluminum  is  the  most  abundant  metallic  element  in 
the  earth's  crust.  At  the  present  tire,  bauxite  is  the  main 
source  of  aluminum,  most  of  which  is  imported  from  abroad.  How¬ 
ever,  unlike  the  case  of  many  other  metals,  the  United  States  is 
not  limited  to  imported  aluminum  for  the  long  run.  The  ultimate 
aluminum  source  is  expected  to  be  the  many  substitute  non-bauxite 
ores  of  which  the  United  States  has  vast  unexploited  supplies. 
Consequently,  in  case  of  a  substantial  price  increase  for  foreign 
bauxite,  the  aluminum  needs  of  this  country  could  be  fully  sup¬ 
plied  from  domestic  resources.  Additionally,  it  should  be  noted 
that  the  quantity  of  refined  aluminum  required  for  pennies  would 
represent  a  miniscule  fraction  —  less  than  two-tenths  of  one 
percent  —  of  the  domestic,  supply. 
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Furthermore,  although  the  energy  required  to  produce  one 
pound  of  raw  aluminum  is  more  than  twice  the  energy  needed  to 
produce  the  same  quantity  of  copper,  the  change  would  result 
in  a  net  saving  of  energy.  This  is  because  one  pound  of  al¬ 
uminum  ingot  yields  more  than  three  times  as  many  pennies  as 
can  be  obtained  from  a  pound  of  raw  copper  and  therefore  a 
lesser  quantity  of  aluminum  is  required  for  the  production  of 
the  sane  amount  of  pennies.  Energy  would  also  be  saved  during 
the  Mint’s  production  processes.  For  example,  aluminum  blanks 
can  be  coined  without  a  prior  softening  process.  We  are 
presently  expending  more  than  8  million  kilowatt  hours  per 
year  for  annealing  or  softening  bronze  blanks.  Aluminum 
pennies  would  render  this  energy  requirement  superfluous. 

Lastly,  because  of  their  lighter  weight,  energy  and  shipping 
costs  would  be  additionally  saved  in  transporting  aluminum 
pennies  from  the  Mints  to  the  Federal  Reserve  and  commercial 
banks . 

While  I  would  certainly  not  recommend  changing  our  present 
penny  alloy  just  to  save  money,  I  do  wish  to  emphasize  that  the 
proposed  change  would  represent  a  minimum  saving  of  $40  million 
a  year  in  penny  metal  costs  at  present  production  levels.  In 
subsequent  years,  the  annual  saving  would  increase  as  the  demand 
for  pennies  continues'  to  increase.  This  saving,  in  the  form  of 
increased  seigniorage,  would  be  returned  to  the  general  fund 
thus  benefiting  all  our  taxpayers. 

Quite  obviously,  the  public  would  have  to  adjust  to  the 
lighter  weight  and  different  color  of  the  new  penny.  However, 
similar  experiences  in  other  countries  where  such  a  change  has 
taken  place  indicate  that  the  public  would  get  used  to  the  new 
penny  in  short  order  and  without  any  undue  difficulty.  A  far 
more  serious  concern  is  the  adverse  impact  aluminum  pennies 
might  have  on  certain  segments  of  the  Nation’s  coin-machine  in¬ 
dustry.  We  certainly  do  not  wish  to  impose  a  hardship  on  any 
industry.  To  be  sure,  most  machines  which  utilize  pennies  would 
require  no  modification  in  handling  aluminum  pennies.  This  is 
true  of  counting  machines,  change  dispensing  machines,  parking 
meters  and  simple  vending  devices  like  bubble  gum  machines.  On 
the  other  hand,  more  sophisticated  vending  machines  which  accept 
nickels,  dimes  and  quarters  might  be  subject  to  jamming  by  al¬ 
uminum  pennies.  In  recognition  of  this  possible  problem,  we 
have  been  and  are  continuing  to  seek  the  advice  of  and  to  per¬ 
form  cooperative  testing  with  manufacturers  of  coin  rejector 
machines.  We  are  doing  this  because  the  lower  weight  of  the 
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pre^nt"  them  from  dropping  through  the  chute 
4J  n?  Practical  means  of  significantly  changing  the 
°f  ®1ymlnum*  I,7hile  there  is  no  danger  that  these 
sprt-r!}GSfv!  u  eject  a  product  when  an  aluminum  penny  is  in¬ 
serted,  the  coin  return"  button  would  have  to  be  pushed  to 
clear  the  aluminum  penny.  In  a  small  fraction  of  cases, 
blockage  of  the  coin  chute  may  result.  This  is  certainly  a 
problem  but  current  technology  does  not  offer  an  easy  solution. 

The  problems  that  an  aluminum  penny  might  create  for  the 
vending  machine  industry  could  be  avoided  by  selecting  a  mate¬ 
rial  approximating  the  weight  of  the  current  bronze  penny. 

°l  such  materials  are  copper-zinc  alloys  or  bronze  clad 
steel  which,  as  I  mentioned,  we  thoroughly  tested  in  our  study. 
However,  the  disadvantages  of  such  alloys  as  penny  materials 
ma  e  them  less  acceptable  than  aluminum.  For  example,  an  alloy 
containing  70%  copper  and  30%  zinc  is  approximately  the  weight 
of  the  current  penny  and  would  also  be  acceptable  from  the 
standpoint  of  coinability.  However,  since  adoption  of  this 

GXtend  thG  "break-even"  price  of  pennies 
from  $1.20  to  $1.49  per  pound  of  copper,  it  would  be  merely  an 
interim  measure  and  in  the  near  future  we  would  undoubtedly  be 
in  the  same  position  as  we  are  now.  Also,  since  this  alloy 
would  at  best  be  a  short-term  solution,  pennies  made  of  this 
particular  material  would  be  removed  from  circulation  because  of 
numismatic  interest  in  coins  having  a  potentially  brief  mintage 
period.  b 


Another  candidate  material  which  would  create  no  weight 
problem  and  which  would  provide  reasonable  seigniorage  protec¬ 
tion,  is  bronze  clad  steel.  This  material  has,  however,  several 
disadvantages.  First,  its  hardness  compared  with  either  copper 
or  aluminum  would  require  that  coining  dies  be  changed  fre¬ 
quently.  Production  tests  indicate  that  the  die  life  of  bronze  ' 
clad  steel  would  be  1/4  to  1/8  of  that  experienced  in  the  coin- 
ing  °f  solid  penny  bronze.  Furthermore,  the  force  required  to 
strike  four  coins  simultaneously  exceeds  the  rated  capacity  of 
our  coining  presses.  This  would  not  only  significantly  add  to 
our  die  fabrication  costs  but  would  also  reduce  our  coinage  pro¬ 
duction  capacity  below  the  level  required  by  present  demand  and 
seriously  affect  the  reliability  of  our  coining  equipment. 
Secondly,  there  are  a  very  limited  number  of  suppliers  of  this 
naterial  and  thus  competition  would  be  minimal  and  long-term  ' 
price  stability  could  not  be  assured.  Lastly,  the  large  quantity 
of  bronze-clad  steel  scrap  generated  during  the  production 
process  could  not  be  recycled  as  readily  as  aluminum  scrap. 
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inconvenlpnrSymPathetiC  Vith  those  who  mi8ht  experience  some 
to  abandon  th/S  3  reSult  of  our  Pr°P°sal,  and  we  are  reluctant 
for  fllmncf  ^  6  COpper  Penny  Which  has  been  a  coin  of  the  Nation 
for  almost  two  centuries.  Nevertheless,  we  believe  it  is 

r  feretory  of  the  Treaty  have  the  atLd-by 
y  substitute  an  other  alloy  for  the  present  copper 
penny.  Just  as  in  the  mid-1960's,  when  economic  factors 
dictated  that  the  traditional  silver  coinage  be  changed  to  a 
base  metal,  we  have  no  choice  but  to  substitute  a  less  ex- 

ofDthis  billV°r  ^e,COpper  in  the  penny-  Accordingly,  passage 
of  this  bill  is  needed  to  assure  an  ample  and  uninterrupted 

supply  of  pennies  for  the  Nation's  commerce  and  trade. 

We  are  sending  a  copy  of  this  letter  to  Representative 
Chalmers  P.  Wylie  of  your  Subcommittee. 


Sincerely  yours. 


>KS 


Mary  Broot 
Director  of  the  Mint 


The  Honorable 

Leonor  K.  Sullivan,  Chairman 
Subcommittee  on  Consumer 
Affairs  of  the  Committee  on 
Banking  and  Currency 
House  of  Representatives 
Washington,  D.  C.  20515 


FUTURE  CENT  DEMAND  A.ND  MATERIALS  STUDY  COMMITTEE 


February  15,  1974 


r.  G.  Hunter,  Ms.  D.  Duke,  Mr.  F. 
W.  Murphy,  Bureau  of  the  Mint. 


at 


The  meeting  opened  with  Dr.  Goldman  updating  the  com¬ 
mittee  members  on  the  progress  of  the  proposed  legislation 
for  the  new  one-cent  material.  The  house  hearings  have  no 
yet  been  scheduled  because  of  other  congressional  matters 
which  have  higher  priority.  A  trial  production  run  on  alu 
mmum  cents  is  scheduled  to  take  place  at  the  Philadelphia 


Mint  in  4-6  weeks.  FIia 

The  remainder  of  the  meeting  dealt  with  the  progress  of 
ie  various  action  items  due  and  the  progress  of  the  Study 

Committee  in  meeting  its  other  objectives. 

1)  Ms.  Kramer  summarized  Dr.  Friedman’s  loss  rate  and  cir¬ 
culating  pool  calculations  study  in  light  of  the  Sears 
survey  information  broken  down  by  groups  of  stores  in 
four  size  categories.  The  loss  rate  of  12%  or  4  billion 
pennies  per  year  of  the  current  circulating  pool  as 
shown  in  Dr.  Friedman's  analysis  was  corraborated . 

Dr.  Goldman  discussed  plans  for  the  new  Denver  Mint  and 
the  relationship  of  long  range  Mint  capacity  to  demand. 
The  new  Mint  will  yield  enough  additional  capacity  to 
satisfy  demand  to  1985-6.  Furthermore,  it  will  be  built 
such  that  the  coining  area  can  be  further  expanded  to 
yield  sufficient  coining  capacity  to  satisfy  demand  into 
the  1990's. 

2)  Mr.  DeLeo  provided  the  committee  with  the  total  number  of 
uncurrent  coins  which  are  removed  from  circulation  each 
year  by  the  Fed  Banks.  His  finding  of  fewer  than  10 
million  uncurrent  coins  is  an  insignificant  factor  in  ex¬ 
plaining  the  loss  rate. 

3)  Mr.  Doom  presented  his  extrapolation  of  the  Sears  Data  to 
ascertain  the  percentage  of  the  circulating  pool  that  is 
made  up  by  inventory  at  retail  sales  outlets.  His  find¬ 
ings  were  as  follows: 

a)  The  daily  inventory  of  the  one-cent  pieces  at  Sears 
stores  is  approximately  7  million.  Nationwide  this 
extrapolates  to  approximately  900  million  coins. 


outlets  projects  to  25  billion  pennies. 

4>  two-cent ^iece'as  ^  faaalblli>: y  of  the 

Ms.  Duke,  presented  a  rf^*0"**  dan?mlnati°n ,  chaired  by 
culated  onPpeb ruary  11^1974.^  their  report’whl<*  «as  cir- 

atio„:h:„d  -»— - 

cent,  »culdUtheoreticolly°reduce,’theeh  "I?11*  “talnll,g  the 
to  make  change.  '  the  humber  of  coins  required 

G.C.  Murphy^  Si^f  Lr^^sV^Tt1101? 
counting  and  wrappinn  of  ll  IaaaI*  ”  determined  that  the 
pose  any  problems.  However  J  1°naJ  denomination  would  not 
present  a  serious  problem.  ’Merchant  ^  0perations  would 
when  questioned  on  the  subject  rtf'.  ?0t  enthusias  tic 

and  Mr.  Barnes  will  check  ^'count^  pl£cc*  "r  ‘  Ctu11 

equipment  changes  which  would  be  required  ^^hf *  Rand  sortin8 
if  a  two-cent  piece  were  to  he  ?„*!}  ?  h  Reserve  Banks 

obtain  the  cost  neLLTry U  v  “Xfl  *T\*™f*  "iH 

he  and  Dr.  Goldman  will  discuss  this  ma^t  maC£lnas  and  b°th 

industry  officials  during  their  forthcoming  mee«ig?  VendlnE 

piece^by  per^or'mlng'a^^aiysL ‘of  JJ"lbliltSr  ?f  3 

to  make  change  with  a  three-cent  pie^e  C°inS  needed 

findings  will  be  presented  at  the’ne^  sU°y  C^itt^ 

number  tot.i 

retail  outlets.  Ms.  Duke  will  contact  M^  E-  *  "ationwide 
determine  if  the  date  on  which  the  survey'was  made°ifi  **  t0 
sidered  typical  by  Sears  officials.  7  d  1  con“ 

Giant^and^Korvettes ^s Ccycs 'to 'det ermine^ theirSannuCj 

h°”  ”,any  pennies  ara  ordered  from  commercial  banks  Je;^eek?nd 

Mr.  DeLeo  and  Mr.  Barnes  will  contact  bv  i 

largest  Fed  Banks  to  determine  how  many  pennies  are  re£  ^ 
per  week  and  who  are  the  largest  depositors  of  thPRe  *  ”ed 
Also  to  be  determined  is  the  effect  of  the  transit 
across  the  country  on  the  circulating  pod  of  on.-ce«  pJecee. 


Dr.  Hunter  will  contact  the  Philadelphia  Transit  System  (SEPTA) 
to  determine  the  number  of  pennies  deposited  and  the  frequency 
of  deposits.  The  central  agency  of  transit  systems  will  be 
also  contacted  to  determine  if  any  overall  figures  are  main¬ 
tained. 

5)  Dr.  Hunter  submitted  his  report  on  the  possibility  of  elimin¬ 
ating  the  one-cent  piece.  The  impact  of  such  an  undertaking 
will  probably  be  price  increases  to  take  advantage  of  round¬ 
ing.  This  could  have  a  serious  inflationary  impact. 

6)  Mr.  Barnes  submitted  a  report  prepared  by  Mr.  Stull  which 
indicates  that  approximately  4  billion  cents  are  held  in 
savings  banks.  This  compares  with  7  billion  cents  in 
commercial  banks.  85  million  cents  are  required  annually  to 
stock  new  commercial  banks  and  branches.  The  number  of 
commercial  banks  is  growing  at  an  annual  rate  of  approx- 

.  imately  2.3%  and  the  number  of  branches  at  a  rate  of 
approximately  11.6%  per  annum. 

i 

*7)  Mr.  Schmidt  and  Ms.  Kramer  have  prepared  a  draft  of  their 

report  on  production  and  inventory  control.  It  will  be  re¬ 
viewed  by  a  sub-committee  consisting  of  the  authors,  Mr. 

DeLeo  and  Drs.  Goldman  and  Hunter. 

Dr.  Goldman’s  office  will  notify  all  members  of  the 
committee  of  the  time  and  place  at  least  one  week  prior  to  the 
meeting.  A  report  outline  will  be  prepared  by  Dr.  Goldman  to 
the  next  meeting. 


February  26,  1974 


future  cent  demand  and  materials  study  committee 

January  15,  1974 


13th  Tnd  “streetr* 1^?  r'uildi"S  located  at 

were  Mr.  R  Schnidt  n-’V  r  °n’  I)‘C’  Present  at  this  meeting 
Secretary  of  C.  Friedman,  Ms.  D.  Kramer,  Office  of  the 

Reserv^  Bo^rd  aZ'TT cTl*  ^  and  Mr‘  W*  ,  Federal 

Hr.  F  DeLeo  Mr  t  ;  Gol^an*  Dr‘  G-  Hunter,  Ms.  D.  Duke, 

-  1.  DeLeo,  Mr.  J.  Doom,  and  Mr.  W.  Murphy,  Bureau  of  the  Mint. 

membe2eonethenfroeSsf  ifn  ^  G°ldn;an  uPdatin8  the  committee 
one-rent  M  i  g  the  ProPosed  legislation  for  the  new 

Senate  1  Present,  this  legislation  has  passed  the 

to  a  lar  •  S  introduced  in  the  House  where  it  will  be  subiect 

the  r®mainder  of  the  meeting  dealt  with  those  objectives  of 

th^Study  Committee  »hich  are  nearing  their  estinuited'compIeU™ 

1)  Demand  forecast  for  the  one-cent  piece  through  1990  -  Dr 

entitle  dist:ributed  an  initial  draft  of  his  regression  analysis’ 
entitled  Pro  j  e  ct  ion_of_the  .Demand  for  One-Cent  Coins.  Uhii/“v;« 

study  includes  the  overall  totals  ot  the  Sears  Survey,  conducted 
by  Ms.  Duke,  the  complete  data  will  be  provided  to  Dr  FrVSv 
January  22,  1974  who  will  conduct  an  internal  check  of  this  ^  Y 
material  by  February  5,  1974.  Mr.  DeLeo  will  also  conduct  a  review 

r  Pr°ViCle  the  StUdy  Com*ittee  with  his  analysis  by 
the  next  Study  Committee  meeting*  * 

.  Mrt  Sbulb  V7i11  also  Provide  the  total  number  of  one-cent 
pieces  in  Savings  and  Loan  Associations,  the  total  number  of  new 

banks  and  branches,  broken  down  by  size  and  how  many  new  coins  are 
needed  to  stock  these  banks.  coins  are 

A  major  part  of  Dr.  Friedman’s  analysis  deals  with  the 
estimated  disappearance  rote  of  pennies  from  circulation  since  1962 
Dr.  Inedman,  Mr.  Schmidt,  and  Dr.  Hunter  will  look  further  into 
the  meaning  behind  the  term  "loss  rate"  to  determine  the  cause  and 
effect  relationship  it  has  on  long-range  coin  demand  forecasting? 

Mr.  DeLeo  and  Mr.  Stull  will  provide  the  Study  Committee  „ith 
the  total  number  of  uncurrent  coins  that  are  removed  from  ciro„ 
lation  each  year  by  the  Fed  Banks. 
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Dr.  Goldman  will  review  Dr.  Friedman's  study  in  terns  of  the 
production  capacity  and  storage  capabilities  of  the  new  Denver 
Mint  to  determine  whether  the  Mint's  future  expansion  plans  are 
adequate  to  meet  coin  during  the  1985-1990  period. 

A  discussion  followed  concerning  the  alternatives  available 
to  counteract  hoarding  of  either  the  1974  bronze  penny  or  the 
1974  aluminum  penny,  if  conditions  warrant  the  introduction  of 
the  latter.  A  review  will  be  made  to  determine  the  possibility 
of  either  dating  aluminum  coins  with  a  1975  date  even  if  struck 
late  in  1974  or  eliminating  the  mint  mark  for  one  year. 

The  possibility  of  repeating  the  Sears  Survey  or  reinsti¬ 
tuting  the  Monthly  Dating  Data  Survey,  conducted  by  the  Federal 
Reserve,  for  the  penny  one  month  after  the  introduction  of  the 
aluminum  one-cent  piece  will  be  discussed  during  the  March  Study 
Committee  meeting. 

Ms.  Duke  will  prepare  a  letter  of  appreciation  to  Sears 
Roebuck  for  their  assistance  in  the  survey. 

2)  Viability  of  a  new  coin  denomination  -  Ms.  Duke,  Mr.  Stull 
and  Ms.  Kramer  will  meet  before  February  1,  1974  to  determine 
whether  an  additional  coin  denomination  between  the  one  and  five 
cent  piece  should  be  considered  and  present  their  findings  at  the 
next  Study  Committee  meeting. 

3)  Production  planning  and  inventory  control  -  Level  pro¬ 
duction  has  been  a  goal  of  the  Mint's  Production  Department.  Such 
factors  as  the  foreign  coinage  programs,  the  uncirculated  coin 
production  during  January,  unforecastcd  short-term  changes  in  demand 
and  occasional  metal  delivery  and  quality  problems  have  precluded 
operating  at  as  level  a  production  posture  as  desired. 


An  inventory  level  can  be  defined  such  that  fluctuations  and 
coin  requirements  can  be  absorbed  without  major  impact  on  production 
level.  However,  money  will  be  required  to  build  our  present  storage 
capacity  and  0KB  requires  a  demonstration  of  the  dollar  savings  of 
operating  at  level  production  before  they  will  underwrite  an  effort 
to  increase  our  inventory  significantly. 

Dr.  Goldman  will  arrange  a  meeting  between  Mr.  Schmidt, 

Ms.  Kramer,  Mr.  Ambrose,  the  Mint’s  Assistant  Director  for  Pro¬ 
duction,  Mr.  Bresnick,  the  Mint's  Assistant  Director  for  Adminis¬ 
tration  and  Mr.  Pierce,  the  Mint's  Budget  and  Accounting  Officer 
to  discuss  the  production  control  problem. 

The  next  meeting  of  the  Study  Committee  will  be  held  on  Tuesday, 
February  12,  1974  at  10:00  A.M.  in  the  eleventh  floor  conference 
room  in  the  Warner  Building  at  13th  and  E  Streets,  N.W.,  Washington, 


D.C. 


January  21,  1974 


c  Ni  a  ZO  o  a  A  a  i.o  i 


Mr.  McDonald 


>AT£:  January  3,  *974 


M.  L.  Lonkay  v/^A  ^  ^74 


Pri.o.'lLy  Metal  Allocation  U-  S.  MINT  AT  DENVER 


A"  i  ice  or 
SUPiTRCMi.NULNT 


Xu  planning  for  our  coinage  production  for  the  coming  roonrns  ■  •  • 
•ossible  need  for  obtaining  the  necessary  coinage  material  on  a  pn>  .  . 
basis  has  aeon  raised  from  time  to  time.  hr.  Agarose,  in  particui.,  , 
expressed  concern  that  unless  both  the  procurement  of  coinage  mecajs  .ion. 
i  ...anercial  sources  and  their  transportation  are  treated  on  a  natioimi 
ority  basis,  our  production  schedule  might  suffer. 

To  see  whether  the  hint  could  qualify  for  priority  treatment  ur.uer 
existing  regulatory  schemes,  I  have  looked  into  the  various  programs  which 
provide  for  allocation  of  resources  on  a  priority  basis.  However,  oaseo 
on  the  statutes  and  regulations  I  have  seen,  I  do  not  believe  that  we 
can  qualify  for  such  priority  treatment. 

1.  Allocation  of  Metals.  Under  the  Defense  Production  Act  01  .  <  »<, 

the  President- is  authorized  to  set  priorities  for  purchase  contract.-  «  . 
well  as  to  allocate  materials  and  facilities  in  the  interest  of  ,.ui  i«  .... 
defense.  The  powers  so  granted  to  the  President  may  only  be  utiUz.  ..  •  > 

the  President  finds  that  the  material  to  be  allocated  is  critic..;  ...  .. 

national  defense  and  that  the  requirements  of  the  national  defense  .  r  ... 
material  cannot  otherwise  be  met  without  creating  significant  disloca^o. 
on  the  civilian  market. 

The  President's  authority  under  the  Act  has  been  delegate  _<> 

•cretary  or  Commerce.  In  carrying  out  the  objectives  of  the  A.  ,  . 
acre t ary  has  established  a  regulatory  system  under  the  Bureau  o:  Dotes  ' 
ommerce  for  the  control  and  distribution  priorities  for  various  me...  .s, 
-.eluding  copper,  aluminum  and  nickel  alloys.  In  substance,  tn,s  system 
assures  that  the  "Claimant  Agencies",  which  include  DoD,  the  ires  armed 
services,  CIA,  FAA,  NASA  and  AEC,  will  have  an  adequate  supp  of  these 
controlled  metals  for  their  programs. 

Because  of  the  express  limitations  contained  in  the  Defense-  Producer.  >n 
..ct  of  1950,  only  programs  connected  with  the  national  defense  are  eligible 
for  allotment.  Our  coinage  operations,  however  important  they  may  be  .V 
ie  national  commerce  aim.  t.  me,  cannot  be  considered  as  ^iaxifyl..p  for 
.is  category  and  thus  the  Fu.nc  couxn  not  be  included  among  the  agencies 
.igible  for  priority  allocation.  The  designation  of  Federal  agencies 
eligible  for  allotment  is  maoe  by  the  Office  of  Industrial  Mooilizacion 
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in  the  Commerce  Department.  (Sec  32A  CFU  Chapter  VI.)  One  of  the 
officials  of  that  Office  (Mr.  Bertsh  at  189x4506) ,  with  whom  1  have 
discussed  the  possibility  of  including  the  Mint  among  such  agencies.  <*n« 
told  me  that  the  statutory  limitations  would  make  this  absolutely  impossible 

2.  Fuel  Allocation.  Both  the  Economic  Stabilization  Act,  as  d- 

e.»  on  April  30,  1973,  and  the  Emergency  Petroleum  Allocation  Act  of  •  ''/>, 
signed  into  law  on  November  27,  1573,  authorize  the  President  to  rog n  ;e 
the  allocation  of  various  forms  of  oil  and  petroleum  products.  Personal 
to  these  statutes,  the  President  established  by  Executive  Order  11748, 
dated  December  4,  1973,  the  Federal  Energy  Office  under  the  administration 
of  Deputy  Secretary  Simon. 

Effective  December  27,  the  Federal  Energy  Office  issued  regulations 
providing  for  a  comprehensive  system  of  allocation  of  the  various  forms  of 
oil  and  oil  products.  The  Mint's  coinage  operations  do  not  appear  to  fall 
w.thin  any  of  the  priority  uses  but  will  be  treated,  for  most  purposes,  as 
tnose  of  private  business  or  industry.  Thus,  for  example,  our  propane 
u.xocacion  for  production  purposes,  a  fuel  which  1  understand  is  used  in 
Philadelphia,  would  be  90%  of  our  base  period  consumption  —  meaning 
calendar  year  1973  —  rather  than  100%  of  our  current  requirements. 

3.  Transporta tlon  Priorities .  Other  than  the  Defense  Production  Act, 

*  am  not  aware  of  any  statutory  authority  and  implementing  administrative 
program  which  would  set  up  transportation  priorities  for  Government  agencies 
The  Defense  Production  Act  is  drafted  broadly  enough  to  include  within  i» 
mandate  the  priority  allocation  of  transportation  facilities  in  the  into,  -,c 
of  national  defense.  However,  since  as  I  have  noted  before,  our  activitii  . 
do  not  come  within  the  scope  of  the  Act,  whatever  transportation  priorities 
are  established  under  the  Act  would  not  be  available  to  us. 


In  summary,  so  far  as  I  am  .able  to  tell,  we  are  not  qualified  under 
any  existing  regulatory  program  to  obtain  our  materials  and  services  from 
private  sources  on  a  priority  basis.  Other  than  informal  persuasion  of 
our  suppliers,  our  only  remedy  would  be  to  seek  legislation  which  would 
broaden  the  present  priority  allocation  authority  by  including  various 
governmental  functions,  such  as  coinage  operations,  among  the  programs 
currently  limited  to  national  defense. 

cc:  Mr.  Ambrose 
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INTRODUCTION 


Purpose 

In  July  1973,  growing  concern  over  both  the  rapidly 
increasing  cost  of  copper  and  the  rising  demand  for 
pennies  compelled  the  Treasury  Department  to  Initiate  a 
Treasury  Department-Federal  Reserve  study  under  the  di¬ 
rection  of  the  Bureau  of  the  Mint.  A  study  committee 
was  assigned  the  tasks  of: 

(1)  preparing  a  contingency  plan  for  an  alter¬ 
native  metal  alloy  for  the  cent; 

(2)  recommending  whether  a  strip  production  or 
strip  storage  facility  should  be  incorpo¬ 
rated  in  the  new  Denver  Mint;  and 

(3)  analyzing  demand  forecasting  and  production 
control  models  in  order  to  improve  the  ac¬ 
curacy  of  long  and  short  term  coinage  fore¬ 
casts  . 

(See  Appendix  A  -  A  Study  of  Future  Cent  Demand  and 
Materials  -  Project  Plan). 

This  report  is  concerned  with  the  first  two  objec¬ 
tives  of  the  study  -  namely,  recommendation  of  a  new 
material  for  the  penny  and  a  discussion  of  the  impact  of 
this  recommendation  on  plans  for  the  new  Denver  Mint.  A 
subsequent  report,  to  be  issued  in  approximately  four 
months,  will  provide  recommendations  on  coinage  demand 
forecasting  and  production  control  procedures. 

Background 

Approximately  75  percent  of  the  Mint's  coinage  pro¬ 
duction  is  for  one-cent  coins.  In  1974,  the  Bureau  of 
the  Mint  plans  to  produce  more  than  7  1/2  billion 
pennies  requiring  approximately  50  million  pounds  of 


/ 
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copper.  These  7  1/2  billion  coins,  worth  $75  million  in 
terms  of  face  value,  will  cost  the  U.S.  Treasury  $66 
million  to  produce  -  of  which  $51  million  represents  the 
metal  content  at  current  prices.  The  cost  of  copper  is 
threatening  to  increase  beyond  the  "break-even  point" 
for  penny  production  and  it  is  necessary  that  alternative 
materials  for  one-cent  coins  be  seriously  considered.  A 
95  Percent  copper  -  5  percent  zinc  alloy  ("penny  bronze" 
or  gilding  metal")  is  now  utilized  for  pennies. 


During  the  first  eleven  months  of  1973,  the  pur¬ 
chase  price  of  copper  on  world  markets  increased  from 
50c  to  more  than  $1.00  per  pound.  If  the  price  were  to 
continue  to  increase  to  beyond  $1.20  per  pound,  the  cost 
producing  the  bronze  95  percent  copper  —  5  percent 
zinc  cent,  including  material,  labor  and  transportation 
costs,  would  exceed  the  value  of  the  coin. 


At  a  copper  price  of  $1.50  per  pound,  the  intrinsic 
value  of  the  metal  in  the  coin  would  exceed  the  face 
value  and  pennies  would  become  an  inexpensive  source  of 
copper.  If  this  situation  were  to  occur,  demand  would 
increase  drastically  beyond  the  Mint's  production  capac¬ 
ity.  The  Mint  would  then  be  unable  to  satisfy  demand  at 
any  cost  and  a  severe  coin  shortage  would  result. 

Preliminary  recommendations  from  the  study  commit¬ 
tee  for  an  alternative  coinage  material  were  scheduled 
for  February  1974.  However,  the  large  savings  which 
would  accrue  if  the  cent  material  were  changed  to  a  less 
expensive  alloy,  coupled  with  a  resumption  in  copper 
price  increases  during  October  1973  after  a  deescalation 
trend  in  August  and  September,  have  resulted  in  an  accel¬ 
erated  research  and  development  effort,  culminating  in 
recommendations  for  consideration  by  the  Director  of  the 
Mint  and  the  Secretary  of  the  Treasury. 

Methodology 


A  list  of  objective  criteria  was  prepared  for 
assessing  the  suitability  of  alternative  coinage  mate- 
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rials.  An  extensive  roster  of  possible  materials  was 
then  appraised  against  the  criteria  and  a  small  group 
of  materials  was  selected  for  an  extensive  examination 
of  metallurgical,  technical  and  economic  characteristics. 
A  critical  part  of  the  study  was  a  thorough  exploration 
of  the  supply  and  demand  situation  for  copper  and  those 
metallic  elements  which  are  important  constituents  of 
the  most  promising  candidate  materials. 

Since  the  Mint  is  in  the  process  of  designing  a 
new  coining  and  metal  strip  facility  to  replace  the 
present  Denver  Mint  in  1980,  it  was  necessary  to  consider 
the  impact  of  a  new  one-cent  material  on  plans  for  the 
new  Denver  Mint.  Accordingly,  visits  were  made  to  in¬ 
dustrial  facilities  in  which  the  most  promising  candi¬ 
date  materials  are  produced  in  the  form  of  strip  suit¬ 
able  for  coinage  blanks. 
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3.  The  outlook  for  future  supplies  of  refined 
aluminum  and  aluminum  alloy  strip  in  the 
United  States  is  favorable.  Furthermore, 
a  change  in  penny  material  would  have  a 
negligible  impact  on  the  aluminum  and 
copper  alloy  strip  markets.  The  Mint  would 
utilize  less  than  0.5  percent  of  the  total 
aluminum  alloy  strip  fabricated  in  the 
United  States..  The  strip  now  purchased  for 
bronze  cents  represents  approximately  one 
percent  of  the  copper  alloy  strip  produced 
domestically . 


4.  Aluminum  coins  have  been  accepted  by  the 
public  in  several  developed  countries  in¬ 
cluding  Italy,  Japan,  Austria,  and  Finland. 
The  composition  of  the  Finnish  one  penni 
coin  was  changed  from  bronze  to  aluminum 
without  any  problem  of  public  acceptance. 


5  Aluminum  cents  of  the  same  size  as  the 

bronze  cent  will  not  cause  difficulties  to 
users  and  manufacturers  of  coin  counting, 
dispensing,  wrapping  and  simple  vending  de 
vices  such  as  bubblegum  machines.  Sophis¬ 
ticated  vending  machines  which  accept  and 
discharge  cents  and  automatic  toll  booth 
systems  which  accept  pennies  will  require 
some  modification. 


6. 


The  wear-corrosion  characteristics  of 
uminum  compare  very  favorably  with  95 
cent  copper  -  5  percent  zinc  and  other 
stitute  materials  which  were  studied. 


al- 

per- 

sub- 


It  is  recommended  that  the  change  to  aluminum  be 
toA  as  soon  as  possible  in  order  that  the  Mint  s 

***  a  An n  capacity  not  be  strained  by  a  penny  short- 
production  cp  withdrawal  of  cents  from 

T*  1  at ion^is  probable  if  the  price  of  copper  con- 
circulation  ^  level  where  one-cent  coins 

become  an  economically  attractive  source  of  copper. 
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REVIEW  OF  THE  COST  TO  PRODUCE  A  BRONZE  CENT 


Cost  of  Raw  Materials 


From  1959  through  1963  the  value  of  the  raw  mate¬ 
rials  in  the  95  percent  copper  and  5  percent  zinc 
penny  remained  approximately  constant  at  0.20c  per 
piece  or  approximately  1/5  the  face  value  of  the  coin. 

An  escalation  in  copper ' prices  occurred  in  1964  and, 
although  large  fluctuations  occurred  in  the  price  of 
copper  during  the  period  1964  to  1970,  the  average 
annual  value  of  the  metal  cost  in  the  cent  fluctuated 
in  the  range  of  0.28c  to  0.47c  per  piece  in  the  period 
1964  to  1972.  The  trend  is  indicated  in  Figure  1 
where  the  annual  average  copper  price  and  the  metal 
value  of  the  cent  are  shown  for  the  period  1959-1972. 

Biweekly  average  prices  for  copper  and  the  metal 
value  of  the  cent  for  the  first  eleven  months  of  1973 
are  indicated  in  Figure  2.  The  generally  escalating 
trend  to  a  metal  value  exceeding  0.60c  per  piece  in 
July  1973  resulted  in  the  formation  of  a  study  committee 
to  seek  alternative  materials  in  case  the  price  of 
copper  continued  to  increase  at  a  rapid  rate.  The  in¬ 
trinsic  value  of  the  metal  in  the  cent  will  exceed  the 
face  value  of  the  cent  at  a  copper  price  of  $1.50  per 
pound . 


Other  Costs 

Other  costs  incurred  in  the  production  of  cents 
bv  the  Bureau  of  the  Mint,  in  addition  to  the  cost  of 
raw  materials,  include:  (1)  Manufacturing  costs  to 

fabricate  bronze  strip  and  coins;  (2)  Transportation 
charges  for  shipping  raw  materials  and  finished  coins; 
and  ?3)  Broker  profits  on  the  purchase  of  copper  on 
Markets  The  total  of  these  costs  is  approxi- 
Warelv  0  20c  per  piece  or  $0.30  per  pound  with  item 
m*«c«.ti.S  approximately  85  pereent  of  these 

totals.  It  should  be  noted  that  these  costs  are  in- 
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creasing  at  an  annual  rate  which  exceeds  5  percent. 

The  "break-even"  point  for  the  production  of  bronze 
cents  is,  therefore,  $1.20  per  pound  for  copper  (0.8<? 
per  piece  for  metal).  At  prices  above  this  level,  the 
total  cost  to  produce  a  penny,  including  metal  content, 
would  exceed  the  face  value  of  the  coin. 


Factors  Influencing  Present  Copper _ Ma r k e_t 

Soaring  demand  and  severe  production,  economic, 
technical  and  political  dislocations  in  copper  produc¬ 
ing  countries  such  as  Chile  and  Zambia  have  resulted  in 
a  shortfall  between  supply  and  demand  0 f  350 » 00$  *° 
450,000  tons  of4 copper  in  world  markets  in  the  thir 
quarter  of  19731  .  An  economic  slowdown  is  Projected 

for  certain  parts  of  the  world  economy  in  1974.  This 
is  likely  to  cause  a  decrease  in  the  rate  of  growth  of 
free  world  copper  consumption.  However,  a  majority  of 
the  labor  contracts  in  United  States  copper  f““8 

and  copper  alloy  fabricators  expire  in  mid-1974  and  this 
will  probably  result  in  vigorous  hedge  buying  for  the 
next  several  months. 


Industrial  le 
dieted  that  the  wo 
rise  to  $1.05  per 
proximately  two  we 
market  price  of  co 
that  the  governmen 
that  cents  will  be 
face  value  of  the 
stituted  for  the  b 
used . 


aders  at  a  recent  forum  in  London  pre- 
rld  price  for  refined  copper^would 
pound  in  the  next  two  months  .  Ap- 
eks  after  the  prediction  was  made,  the 
T^Ir  reached  $1.05.  It  is  evident 
t  must  be  prepared  for  the  possibility 
produced  at  a  cost  which  exceeds  the 
coin  unless  a  cheaper  material  is  sub- 
ronze  alloy  which  is  currently  being 


M  ^ list  of  references  may  be  found  on  page  50. 


CRITERIA  FOR  EVALUATING  ALTERNATIVE  ONE-CENT  MATERIALS 


The  essential  function  of  a  coin  is  to  act  as  a 
reliable  medium  of  exchange.  Several  criteria  must 
be  considered  when  selecting  a  coinage  material.  The 
relative  importance  of  the  criteria  set  forth  below 
are  dependent,  to  a  large  extent,  on  the  fact  that 
this  study  is  concerned  only  with  the  lowest  value 
denomination,  the  cent.  Factors  such  as  counterfeit¬ 
ing  potential,  which  are  of  primary  importance  when 
considering  higher  value  coinage,  are  relegated  to 
secondary  importance  in  evaluating  alternative  mate¬ 
rials  for  the  cent.  On  the  other  hand,  pennies  ac¬ 
count  for  approximately  75  percent  of  the  Bureau  of 
the  Mint's  production  as  measured  by  number  of  pieces 
and  approximately  65  percent  of  the  Mint's  utilization 
of  raw  materials.  This  dictates  that  raw  materials 
cost,  availability,  and  ease  of  production  be  criteria 
of  primary  importance.  With  this  perspective,  specific 
criteria  are  reviewed  below. 

Cost,  Availability  and  Permanence 

The  coinage  material  should  be  consistent  with 
the  goals  of  minimizing  cost  to  the  public  and  maximiz¬ 
ing  Treasury  "profit"  (seigniorage).  The  intrinsic 
value  of  the  metal  should  be  significantly  les6  than 
the  face  value  of  the  coin  in  order  to  provide  a  margin 
of  safety  for  future  Increases  in  the  price  of  the  raw 
material . 

In  order  to  assure  an  adequate  present  and  future 
supply  of  the  coinage  material,  it  is  imperative  that 
ores  and  refined  metals  be  available  from  domestic  or 
reliable  foreign  sources.  It  would  certainly  be  impru¬ 
dent  to  depend  on  a  foreign  source  for  raw  materials  if 
there  were  a  strong  indication  that  supplies  might  be 
interrupted  because  of  a  threat  of  expropriation,  rev¬ 
olution,  strikes  or  other  unsettling  factors. 
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For  price  stability,  minimal  market  disruption  and 
reasonable  assurance  of  a  reliable  supply  of  rolled 
strip  from  domestic  sources  are  essential.  Commercial 
production  of  the  coinage  alloy  should  be  many  times 
greater  than  Mint  requirements. 

Coinage  materials  must  be  available  at  acceptable 
cos t s  for  a  minimum  of  15  years  since  there  is  a  risk 
of  a  coin  shortage  each  time  the  value  of  the  raw  mate¬ 
rial  approaches  the  face  value  of  the  coin.  A  shortage 
due  to  withdrawal  of  coins  from  circulation  cannot  be 
alleviated  immediately  by  changing  materials.  Coin 
shortages  are  remedied  only  after  the  entire  circula¬ 
ting  pool  has  been  replenished  and  this  may  take  one  to 
five  years.  In  addition,  changes  in  coinage  materials 
occurring  more  frequently  than  15  to  20  years  may  re¬ 
quire  substantial  capital  Investment  in  Mint  plant  and 
equipment . 

Energy  consumption  in  the  production  of  various 
materials  affects  their  costs  and  availability  and  must 
also  be  considered. 

In  summary,  the  substitute  one-cent  material 
should  be  readily  available  for  several  years  at  a  cost 
which  will  guarantee  that  pennies  will  not  become  a 
desirable  source  of  an  expensive,  scarce  raw  material. 

Minting  Characteristics  and  Coining  Costs 

Relative  ease  in  the  manufacturing  processes  for  a 
new  one-cent  piece  is  particularly  desirable  in  view  of 
the  fact  that  cent  production  accounts  for  three  quar¬ 
ters  of  the  Mint's  coinage  output.  In  order  to  min¬ 
imize  the  possibility  of  a  cent  shortage  without  expend¬ 
ing  large  sums  for  new  processing  machinery,  the  selec¬ 
ted  substitute  material  must  be  readily  fabricated  into 
pennies  using  equipment  which  is  presently  in  operation 
at  the  Bureau  of  the  Mint's  coining  facilities. 

It  is  also  desirable,  as  a  simple  matter  of  effi¬ 
ciency,  to  minimize  the  cost  of  manufacturing  coins  of 
acceptable  quality.  It  is  axiomatic  that  the  Treasury 
should  seek  to  achieve  the  lowest  possible  total  coinage 
cost,  inclusive  of  materials  used.  This  dictates  that 
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the  substitute  material  be  one  which  results  in  minimum 
material  costs,  strip  fabrication  costs,  minting  costs 
and  transportation  costs.  At  the  same  time  the  new 
material  must  result  in  a  one-cent  piece  which  is  ac¬ 
ceptable  to  the  public. 

Public  Acceptability 

The  main  elements  of  acceptability  will  be  (a)  dem¬ 
onstrated  necessity  of  the  change,  (b)  characteristics 
of  the  new  coins,  (c)  degree  of  inconvenience  to  which 
the  public  is  subjected  by  the  change,  and  (d)  the  ab¬ 
sence  of  extreme  hardship  suffered  by  any  particular  in¬ 
dustry  as  a  result  of  the  change. 

a.  Need  for  the  change 

In  view  of  the  rapidly  rising  price  of 
copper,  present  and  prospective,  and  the 
threat  that  production  costs  for  cents  (in¬ 
clusive  of  raw  materials  cost)  will  exceed 
the  face  value  of  the  coin  in  the  near  fu¬ 
ture,  it  is  essential  that  a  less  expensive 
coinage  material  be  substituted  for  the  95 
percent  copper  -  5  percent  zinc  alloy. 

b.  Characteristics  of  the  new  coins 

The  new  coins  should  be  durable,  easily 
distinguished  from  the  other  denominations 
and  be  made  of  a  non-toxic  material.  The 
coins  must  have  an  attractive,  lustrous  ap¬ 
pearance.  A  history  of  acceptance  of  a 
similar  alloy  for  coinage  in  highly  dev¬ 
eloped  foreign  countries  is  considered  a 
positive  factor.  Color  and  "feel"  are  not 
essential  to  the  transactional  function  of 
the  cent  and  consequently  are  less  important 
characteristics.  Counterfeiting  potential 
is  another  property  of  secondary  importance 
because  of  the  low  value  of  the  cent  and  its 
minor  importance  in  vending  machine  usage 
compared  with  other  denominations. 
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Degree  of  inconvenience 


c . 


Inconvenience  to  the  public  will  be  min¬ 
imal  if  new  coins  have  the  desirable  tech¬ 
nical  characteristics,  are  readily  available 
and  can  be  used  in  the  small  proportion  of 
coin  operated  devices  which  accept  cents.  A 
smooth  transition  can  best  be  facilitated  if 
both  the  old  and  new  coins  are  permitted  to 
circulate  freely  without  any  requirement 
that  the  public  exchange  old  coins  for  new. 

d.  Absence  of  extreme  hardship 

A  new  coinage  material  must  not  inflict 
a  demonstrably  serious  hardship  on  a  partic¬ 
ular  group  or  industry.  The  coin  machine 
industry  could  claim  a  hardship  if  new  coins 
did  not  work  in  its  machines.  Cents  are 
used  in  counting,  sorting,  and  coin-wrapping 
machines,  some  toll  booths  and  vending 
machines,  change-makers,  parking  meters,  and 
cash  register  dispensers.  Any  new  material 
cent  must  be  useful  in  most  of  the  present 
machines.  It  is  desirable  that  very  few,  if 
any,  modifications  be  required  to  avoid 
machine  obsolescence.  For  this  reason, 
changes  in  diameter  or  thickness  of  cents 
dismissed  from  further  consideration. 

New  coins  and  old  coins  must  be  able  to 
be  used  indiscriminately  in  most  machines, 
i.e.  the  new  must  not  be  inherently  incom¬ 
patible  with  the  old. 

A  description  of  coin  machine  operations 
is  given  below. 

(i)  Counting  and  wrapping  machines  ac¬ 
cept  loose  coin  of  any  one  denomination,  pass 
it  rapidly  through  a  small  turnstile  for 
count,  and  drop  it  into  a  tube  or  bag  for 
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wrapping.  Electro-optical  counting  has  just 
been  introduced  by  two  manufacturers. 

(ii)  Sorting  and  counting  machines  accept 
loose  coin  of  several  denominations,  sep¬ 
arate  it  by  denomination,  and  count  numbers 
of  coins  of  each  denomination.  There  are 
two  common  types:  drum  and  rail.  The  rail 
type  is  faster  but  requires  a  separate  count¬ 
ing  machine  for  each  denomination.  Both  are 
in  common  use. 

(iii)  Most  vending  machines  which  accept 
cents  are  of  the  simple  bolt  or  wheel  type 
found  on  bubblegum  machines  and  parking 
meters . 


One  sophisticated  machine  has  just 
been  introduced  to  accept  cents  and  other 
coins,  vend  merchandise,  and  dispense  cents 
and  other  coins  as  change.  There  is  much 
disagreement  within  the  vending  machine  in¬ 
dustry  as  to  whether  this  type  of  machine 
will  be  widely  accepted^  . 

(iv)  Most  toll  booths  discourage  the  use 
of  cents  by  means  of  "NO  PENNIES"  signs. 
This  is  done  because  cents  often  jam  these 
machines  by  overloading  the  vibrating  chute 
and  allowing  two  coins  to  arrive  simultan¬ 
eously  at  the  sorting  module. 

(v)  Change-makers  dispense  cents  and 
other  coins  from  filled  tubes  by  means  of  a 
sliding  pusher  at  the  bottom  of  the  tube. 
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METALLURGICAL,  TECHNICAL  AND  ECONOMIC  CHARACTERISTICS  OP 
ALTERNATIVE  COINAGE  MATERIALS 


Survey  of  Candidate  Materials 

1.  Copper-Zinc  Alloys 

A  vide  range  of  common  copper-zinc  alloys  are 
utilized  commercially  for  products  requiring  high 
formabillty  and  pleasing  appearance.  The  major 
effects  of  substituting  zinc  for  copper  are  to  (1)  de¬ 
crease  the  raw  material  cost  of  the  alloy  since  the 
price  of  zinc  is  lower  than  the  price  of  copper  and 
(2)  change  the  color  from  a  red  bronee  at  5  percent 
zinc  to  a  yellow  brass  at  30  percent  zinc.  Histor¬ 
ically,  the  price  of  zinc  has  been  approximately  one 
third  the  price  of  copper.  The  effect  of  zinc  content 
on  the  material  cost  per  one-cent  piece  is  shown  in 
Pigure  3  for  both  the  present  prices  of  copper  and 
zinc  and  prices  at  which  the  metal  value  of  the 
copper  -  5  percent  zinc  cent  reaches  one-cent.  At 
current  prices,  the  metal  value  of  the  cent  could  be 
reduced  17  percent  from  approximately  0.6$  per  piece 
to  0.5c  per  piece  by  utilizing  an  alloy  containing  70 
percent  copper  and  30  percent  zinc.  At  current  pro¬ 
duction  levels,  this  would  represent  a  saving  of  $8 
million. 

The  economic  benefits  mentioned  above  resulted  in 
the  inclusion  of  the  following  copper-zinc  alloys  in 
the  list  of  high  feasibility  materials  for  further 
study:  90  percent  copper  -  10  percent  zinc,  87  percent 
copper  -  13  percent  zinc,  85  percent  copper  -  15  per¬ 
cent  zinc  and  70  percent  copper  -  30  percent  zinc. 

2.  Aluminum  Alloys 

Aluminum  alloys  are  used  for  low  denomination 
coins  in  several  countries  including  developed  indus¬ 
trial  countries  such  as  Italy,  Japan  and  Austria. 

Eight  years  ago,  Finland  substituted  an  aluminum  alloy 
for  bronze  in  the  one  pennl  piece.  The  new  material 
was  accepted  by  the  public  without  protest. 

The  savings  which  would  be  realized  in  raw  mate¬ 
rial  costs  if  aluminum  were  used  for  cents  are  very 
large.  Figure  4  shows  the  annual  savings  in  millions 
of  dollars  as  a  function  of  copper  price  for  three 
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levels  of  cent  production.  The  price  of  aluminum  has 
fluctuated  in  the  range  of  20-30C  per  pound  in  recent 
years  (See  Figure  5)  and  a  price  of  30c  was  assumed 
for  the  data  in  Figure  A.  An  annual  savings  exceed¬ 
ing  $35  million  could  be  realized  at  current  produc¬ 
tion  levels  if  the  cent  were  made  of  an  aluminum  alloy. 
This  annual  savings  is  even  more  dramatic  at  antici¬ 
pated  future  production  levels. 

Three  aluminum  alioys  were  chosen  for  further 
study.  Table  2  shows  the  chemical  composition  of 
commercially  pure  alloy  1100  and  two  alloys,  desig¬ 
nated  3003  and  5052,  which  contain  additional  elements 
for  improved  hardness  and  wear  resistance. 

3.  Chromized  Steel 

Many  steel  coating  processes  have  been  developed 
to  provide  a  wide  range  of  desirable  properties.  One 
of  these  processes,  chromizing,  employs  a  high  temper¬ 
ature  treatment  to  form  an  iron-chromium  alloy  coating 
on  low  cost  sheet  steel.  Chromized  steel  is  a  material 
having  the  surface  characteristics  of  stainless  steel 
and  a  price  which  is  less  than  25  percent  that  of  penny 
bronze.  Although  chromizing  is  a  proprietary  process 
developed  by  Bethlehem  Steel  Corporation,  the  desirable 
surface  characteristics  and  relatively  low  cost  of 
chromized  steel  dictated  that  it  be  considered  as  an 
alternative  cent  material. 

A.  Bronze  Clad  Steel 

Cladding  is  a  manufacturing  process  for  metallur- 
gically  bonding  sheet  materials.  The  United  States  is 
now  using  cupro-nickel  clad  copper  coinage  for  dimes, 
quarters,  half  dollars  and  dollars  as  a  substitute  for 
the  traditional  silver  coinage. 

Copper-zinc  alloys  clad  on  low  cost  sheet  steel 
have  been  used  for  coins  in  West  Germany  for  many 
years  This  class  of  three  layer  clad  products  offers 
the  surface  characteristics  of  copper-zinc  alloys  at  a 
reduced  total  cost  of  raw  materials.  A  clad  material 
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consisting  of  90  percent  copper  -  10  percent  zinc  ri»^ 
on  both  sides  of  mild  steel  was  studied  as  candidate 
replacement  material  for  penny  bronze. 


5.  Stainless  Steel 


Coins 
luster  and 
However,  s 
eliminated 
of  various 
substitute 
steels  are 
its  hardne 
with  very 
coin  backg 


made  of  s 
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tainless  s 
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stainless 
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tainless  steels  have  an  attractive 
resistance  to  wear  and  corrosion, 
teel  has  two  disadvantages  which 
urther  consideration.  The  prices 
steels  are  higher  than  any  of  the 
mentioned  above  and  most  stainless 
ly  than  penny  bronze.  In  addition, 
s  that  stainless  steel  coins  be  made 
of  image  and  lettering  above  the 


6.  Zinc  Alloys 


In  1943,  zinc  plated  on  steel  was  used  as  a  sub¬ 
stitute  for  penny  bronze  in  order  to  conserve  copper. 
Zinc  and  its  alloys  have  a  silvery  appearance  but  ox¬ 
idize  to  a  dull  gray  appearance  after  a  period  of  use. 
After  ten  to  fifteen  years  of  handling,  zinc  alloys  take 
on  an  unacceptable  dark  gray  appearance.  After  examin¬ 
ing  several  zinc  Austrian  coins  which  had  become  almost 
black,  it  was  decided  that  zinc  alloys  do  not  merit 
further  consideration. 


7.  Plastics 


There  are  no  known  instances  of  the  use  of  plastic 
as  a  coinage  material  and  it  was  rejected  from  consid¬ 
eration  on  the  basis  of  three  factors:  (1)  The  grow¬ 
ing  world  wide  shortage  of  petroleum  derivative  products 
has  caused  an  inadequate  supply  of  plastics  to  meet 
current  and  projected  industrial  demand;  (2)  It  is 
highly  improbable  that  plastic  coins  would  be  acceptable 
to  the  public;  and  (3)  A  large  capital  expenditure  for 
equipment  would  be  required  to  produce  large  quantities 
of  plastic  coins. 
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Supply-Demand  Trends^^ 


Availability  of  raw  materials  for  at  least  15  years 
*®  *  requisite  for  substitute  alloys.  Furthermore, 
ateriais  must  be  obtainable  at  prices  which  will  insure 
that  frequent  changes  in  materials  will  not  be  required 
to  protect  seigniorage.  As  a  result,  the  supply-demand 

datIaCt^rlJtiC8  °f  element8  which  constitute  the  candi¬ 
date  materials  were  reviewed  in  detail.  Table  3  aum- 

marizes  the  domestic  and  world  production  and  usage  of 
aluminum,  copper,  iron,  zinc,  chromium,  magnesium  and 
manganese.  Copper,  aluminum  and  iron  are  major  ingre¬ 
dients  and  the  remainder  are  minor  constituents  of  the 
materials  under  consideration  as  substitutes  for  gildine 
metal.  Each  of  the  elements  is  discussed  below  in  terms 
of  the  characteristics  of  the  world  and  domestic  markets 
including  projections  into  the  future. 


1.  Copper 

The  United  States  is  the  leading  copper  producing 
country  in  the  world.  In  1971  this  country  produced 

1.5  million  short  tons  of  copper  ore  which  was  23 
percent  of  the  total  world  production.  Chile,  Canada 
and  Zambia,  the  next  three  leading  producers  of  copper 
ore,  produced  a  combined  total  of  2.2  million  short  tons 
which  was  34  percent  of  the  total  world  production.  In 
1971  the  United  States  produced  about  1.8  million  short 
tons  of  refined  copper  which  filled  over  80  percent  of 
the  domestic  demand  of  2.1  million  short  tons  of  refined 
copper. 

The  present  consumption  of  copper  in  one-cent  coins 
is  approximately  1  percent  of  the  total  domestic  con¬ 
sumption  of  the  raw  material.  The  Mint's  usage  of  bronze 
strip  is  approximately  2  percent  of  the  copper  alloy 
strip  produced  in  the  United  States.  Only  40  percent  of 
the  bronze  strip  utilized  for  cents  is  purchased  from 
copper  alloy  producers.  The  remainder  is  manufactured 
in-house  at  the  Philadelphia  and  Denver  Mints. 
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The  long  range  projections  of  domestic  copper  demand 
Indicate  that  by  the  year  2000  the  United  States  will 
need  about  7.1  million  short  tons  of  refined  copper  per 
and  that  the  cumulative  demand  from  1971  through 
2000  will  have  been  about  92.7  million  short  tons.  Dom¬ 
estic  reserves  In  the  U.S.  are  more  than  adequate  to  meet 
thle  demand.  The  world  demand  for  copper  In  1972  was 
ubout  8.7  million  short  tons.  By  the  year  2000  the  world 
demand  Is  projected  to  be  31.5  million  tons  annually  and 
the  cumulative  world  demand  from  1971  through  2000  will 
have  been  392.6  million  short  tons.  In  summary,  both  the 
U.S.  and  world  reserves  of  copper  are  adequate  to  meet 
both  the  U.S.  and  world  demand  through  the  year  2000.  We 
can,  however,  anticipate  rising  prices  (In  constant  dol¬ 
lars)  as  the  demand  Increases. 


Prices  of  copper,  in  terms  of  constant  1971  dollars 
increased  from  $.39  per  pound  in  1959  to  $.52  per  pound 
in  1971.  Recently  prices  have  risen  sharply.  In  Novem¬ 
ber  1973  the  price  of  copper  reached  a  level  above  $1.00 
per  pound.  Thle  increase  was  due  primarily  to  a  gen¬ 
erally  buoyant  economy  with  concurrent  Increases  in  the 
demand  for  copper.  There  were  political  problems  and 
strikes  in  Chile  and  Peru  in  1973.  These  conditions  as 
well  as  transportation  and  other  logistical  problems  in 
Zambia,  adversely  affected  the  supply  of  copper  to  world 
copper  markets.  The  supply  shortage,  combined  with  the 
high  level  of  demand,  has  driven  prices  upward. 


The  largest  domestic  use  of  copper  is  In  elec¬ 
trical  equipment  and  supplies.  Electrical  wiring,  test 
equipment,  power  generation  and  distribution  systems, 
sophisticated  electronic  navigation  and  communications 
systems  require  large  quantities  of  copper.  The  non- 
corrosive  properties  of  copper  also  result  in  many  uses 
in  the  construction  industries  for  roofing  and  plumbing. 
Copper  alloys  are  also  used  extensively  in  the  produc¬ 
tion  of  non-electrical  machinery,  in  the  transportation 
industry  and  in  the  manufacture  of  ordnance. 

In  projecting  future  demands,  it  is  essential  that 
several  factors  be  considered.  These  include  possible 
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Substitution  of  other  materials  auch  aa  aluminum  and 
aluminum  clad  copper  for  coppar  in  aoma  applicationa 
If  tha  praaant  prlca  differential  paraiata  or  lncraaaaa. 
On  tha  other  hand,  Incraaaad  uaaga  of  alaotrlcal  anargy 
comparad  with  anargy  generated  from  combuatlon  of  pet¬ 
roleum  and  tta  derivatives  la  likely  to  greatly  Incraaaa 
demand  for  coppar, 

Tha  environmental  cone lderatlona  In  both  tha  min¬ 
ing  and  manufacture  of  copper  are  formidable.  Tha 
mining  operation  acare  tha  land  and  aurface  raatoratlon 
praaanta  a  major  ecological  problem.  Because  one  ton 
of  water  la  required  par  ton  of  ora  proceaaed,  adequate 
water  auppliea  muat  be  available.  During  the  emeltlng 
operation  eulfur  la  emitted  Into  tha  atmoaphare  causing 
air  pollution,  Preaaurea  to  reduce  SOj  emissions  at 
copper  ameltera  through  propoead  atrlngent  regulatlona 
are  retarding  decisions  on  needed  lncreaaea  in  emeltlng 
capacity.  Thaaa  environmental  probleme  can  be  aolvad 
but  only  at  a  elgniflcant  lncreaae  In  production  coats. 

Another  major  problem  that  the  coppar  lnduetry 
facea  la  a  generally  declining  yield  of  copper  from  ore 
In  the  United  States.  The  yield  hae  dropped  from  an 
average  of  IB  pounda  of  copper  per  ton  of  ore  In  1930 
to  11  pounda  per  ton  In  1971.  Home  copper  depoalta 
currently  under  development  contain  only  H  pounda  of 
copper  per  ton  of  ore. 

The  long  range  projections  regarding  eupply,  demand, 
environmental  probleme,  and  technological  advancea  re¬ 
flect  the  moat  aocurate  extrapolation  of  data  that  can 
be  made  at  thle  time.  The  abort  range  projectlona  are 
that  the  price  of  copper  will  continue  to  rlae  becauaa 
many  domeatlc  copper  mining  and  atrip  producer  labor 
oontracta  expire  in  mid-1974.  Thia  will  keep  prlcea  up 
during  the  next  a  lx  montha  aa  conaumara  try  to  accumu¬ 
late  larger  inventoriee.  While  the  long  range  projeo- 
ttona  are  far  from  abeolutr  In  determining  praclaa 
economic  data,  the  general  trend  aeema  to  indicate  that 
considering  all  faetore  the  price  or  copper,  in  conatant 
dollars,  ran  he  expeoted  to  lncreaae. 
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2.  Aluminum 

Aluminum  Is  the  most  abundant  metallic  element  In 
the  earth’s  crust.  Bauxite,  the  ore  most  commonly  used 
as  a  source  of  aluminum.  Is  found  primarily  In  the  less 
lndustral lzed  areas  of  the  world.  The  leading  world 
producer  of  bauxite  In  1971  was  Jamaica  where  2.8  mil¬ 
lion  short  tons  were  produced.  Of  this  total,  1.7  mil¬ 
lion  tons  were  Imported  Into  the  United  States.  Other 
leading  world  producers  were  Australia  (2.8  million 
tone)  and  Surinam  in  Northeastern  South  America  (1.7 
million  tons).  In  1971  the  United  States  produced  .5 
million  short  tons  of  bauxite  domestically,  primarily 
in  Arkansas . 

Ihe  total  U. S .  demand  for  refined  aluminum  metal 
in  1971  was  4.1  million  short  tons.  Although  domestic 
refineries  accounted  for  3.9  million  tons  of  aluminum 
metal  which  satisfied  95  percent  of  this  demand,  only 
12  percent  of  our  raw  materials  requirements  were 
supplied  from  domestic  sources. 

The  world  demand  for  aluminum  in  1971  was  13.3 
million  short  tons.  By  the  year  2000  the  world  demand 
is  projected  to  be  81.3  million  tons.  World  reserves 
are  estimated  at  3  to  6  billion  tons  and  the  potential 
world  supply  for  at  least  a  century  is  virtually  un¬ 
limited.  Many  of  the  major  bauxite  deposits  are  owned 
by  domestic  firms.  However,  taxes  and  royalties  on 
bauxite  mining  in  foreign  countries  are  expected  to 
increase  and  since  the  U.S.  currently  depends  on  im¬ 
ports  of  bauxite  for  more  than  85  percent  of  its  re¬ 
quirements,  domestic  prices  of  refined  aluminum  can  be 
expected  to  increase.  Figure  5  shows  that  the  domestic 
price  of  aluminum  has  varied  over  a  very  narrow  range 
during  the  past  15  years. 

Although  bauxite  is  now  the  main  aluminum  resource 
domestically  and  abroad,  the  ultimate  aluminum  resources 
are  expected  to  be  non-bauxite  clays  of  the  kaolin  type, 
anorthosite  and  alunite.  The  United  States  has  large 
supplies  of  such  materials  and  could  meet  all  or  most  of 
its  aluminum  raw  materials  needs  indefinitely  if  dom¬ 
estic  firms  exploit  these  alternate  sources  of  aluminum. 
At  the  current  price  of  aluminum  of  less  than  $0.30  per 
pound  and  the  availability  of  bauxite  and  al umina  from 
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f;;:1!;  sources  at  reasonable  prices,  it  is  economically 
more  advantageous  to  import  large  quantities  of  these 
raw  materials  from  Jamaica,  Surinam,  and  Australia  than 
develop  domestic  clays  on  a  large  commercial  scale. 

in  ?Sed  &l  Sn  economical  source  of  aluminum 

in  the  Soviet  Union.  Processing  of  alunite  yields  use- 

ful  byproducts,  including  potassium  sulfate,  which  may 
make  it  economically  competitive  to  bauxite.  A  pilot 

5  a,nV°  ext^act  aluminum  from  alunite  is  being  built  in 
Utah  by  two  domestic  firms. 


u. / uorthosite  deposit,  owned  by  Alcoa  and  located 
in  Wyoming,  is  thought  to  exceed  all  the  world's  known 
bauxite  reserves.  Research  and  development  aimed  at 
reducing  the  cost  of  extracting  aluminum  metal  from 
anorthosite  and  other  non-bauxite  aluminum  containing 
clays  is  being  actively  pursued  by  the  Bureau  of  Mines. 
It  is  not  unreasonable  to  expect  that  technological  ad¬ 
vances  would  make  it  economically  more  attractive  to  ex¬ 
tract  aluminum  from  clays  and  thereby  eliminate  our 
dependence  on  foreign  ore  for  aluminum. 


The  largest  domestic  use  of  aluminum  is  for  build¬ 
ing  and  construction  items  such  as  residential  siding 
mobile  homes,  doors,  windows,  roofing,  curtain  walls 
screening,  bridge  and  guard  rails,  pre-engineered 
structures  and  other  bridge,  street  and  highway  uses. 
The  transportation  industry  is  another  major  consumer 
where  aluminum  is  used  in  automobiles,  trucks,  railroad 
cars,  ships,  and  aircraft.  Aluminum  is  also  used  in 
virtually  all  types  of  cans  and  containers  as  well  as 
in  the  electrical  and  communications  industries.  It  is 
also  used  for  appliances  as  well  as  industrial  and 
agricultural  machinery . 


Aluminum  is  a  durable  metal  that  deteriorates  very 
slowly.  The  recycle  time  for  old  aluminum  scrap  varies 
from  a  few  months  (for  special  industrial  uses)  to  30 
years  or  more  (for  other  uses  such  as  aircraft  and 
shipbuilding).  The  quantity  of  old  scrap  recycled 
during  1971  was  approximately  5  percent  of  the  total 
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demand  for  aluminum  metal.  The  fact  that  aluminum  pro¬ 
ducts  do  not  deteriorate  rapidly  ia  a  mired  blessing 
because  it  poses  a  disposal  problem.  However,  in 
recent  years  there  have  been  increasing  efforts  by  the 
major  domestic  producers  to  recycle  discarded  aluminum 
products.  Collection  centers  have  been  established 
throughout  the  country  and  0.25  million  tons  of  al¬ 
uminum  were  recovered  in  1971  from  old  scrap. 


There  are  environmental  problems  associated  with 
the  production  of  aluminum.  The  disposal  of  solid 
wastes  (red  muds)  generated  in  producing  alumina  from 
bauxite  results  in  the  creation  of  large  red  mud  lakes. 
Fluorine-containing  dust  and  gases  emitted  from  the 
electrolytic  refining  process  pollute  both  the  surround¬ 
ing  water  and  air.  Careful  operating  procedures  can 
minimize  this  source  of  pollution  and  a  shift  to  a 
fluoride-free  electrolyte  is  a  possible  future  techno¬ 
logical  advancement. 


In  summary,  while  the  domestic  supply  of  bauxite 
is  limited,  it  is  very  plentiful  throughout  the  rest  of 
the  world.  Other  aluminum  bearing  ores  are  available 
in  the  United  States  and  may  be  exploited  commercially 
by  1980.  The  abundance,  low  price,  high  electrical  and 
thermal  conductivity,  and  durability  of  aluminum  will 
result  in  an  ever  increasing  demand  as  other  metals  be¬ 
come  more  costly. 


3.  Iron 

The  leading  world  source  of  iron  ore  in  1971  was 
the  U.S.S.R.  which  produced  132  million  ton6.  This  rep¬ 
resented  approximately  27  percent  of  the  total  world 
production  of  488.4  million  tons.  Other  significant 
producers  were  the  United  States  (54.3  million  tons), 
Australia  (43.8  million  tons),  Brazil  (31.5  million 
tons).  Peoples  Republic  of  China  (30.2  million  tons) 
and  Canada  (30.1  million  tons). 

The  importance  of  iron  to  an  industralized  economy 
makes  it  mandatory  that  any  highly  developed  country 
fulfill  a  large  fraction  of  its  requirements  from  dom- 
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estic  sources.  The  United  States  is  able  to  satisfy 
75  percent  of  its  needs  from  domestic  sources  and  re¬ 
claimed  scrap  plays  an  Important  part  in  enabling  the 
U.S.  to  keep  imports  at  a  minimum.  Domestic  scrap 
totaled  33.4  million  tons  in  1971.  Imports  totaled 
28  million  tons,  the  bulk  of  which  was  in  the  form  of 
ore  (27.7  million  tons).  The  major  external  sources 
of  iron  ore  are  Canada  and  Venezuela.  Domestic  ore 
production  could  be  increased  to  meet  the  total  dom¬ 
estic  need,  but  only  with  a  relative  sacrifice  in  ore 
quality,  or  Increase  in  cost  over  imported  ore. 

The  United  States  demand  for  refined  pig  iron  in 
1971  totaled  108.1  million  tons  while  domestic  produc¬ 
tion  totaled  81.4  million  tons.  This  was  second  only 
to  the  Soviet  Union's  production  of  97.3  million  tons 
of  pig  iron.  Other  leading  producers  of  refined  iron 
in  1971  were  Japan  (80.2  million  tons).  West  Germany 
(32.8  million  tons)  and  China  (30  million  tons).  The 
world  produced  474.2  million  tons  of  pig  iron  in  1971. 

The  long  range  projections  of  domestic  iron 
demand  indicate  that  by  the  year  2000  the  U.S.  will 
need  about  220  million  tons  of  iron  and  the  world 
total  requirement  will  be  1,260  million  tons.  Dom¬ 
estic  resources  of  iron  ore  are  estimated  to  be  2,000 
million  tons  and  total  world  reserves  are  estimated  at 
96,700  million  tons.  While  iron-bearing  substances 
are  widely  distributed  throughout  the  world,  three 
factors  are  important  in  determining  the  degree  to 
which  they  can  be  classified  as  ore:  quality,  in 
terms  of  yield  of  iron  and  prevailing  extraction 
technology;  accessibility,  in  terms  of  competitive 
position  with  regard  to  other  available  sources;  and 
security,  in  terms  of  the  extent  to  which  supplies  are 
Insured . 

Iron  ore  prices  have  been  relatively  stable  over 
the  last  20  years.  Worldwide  prices  began  rising 
somewhat  in  1970  as  several  foreign  producers  obtained 
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higher  prices  for  future  export  contracts.  The  1971 
price  of  iron  ore  was  $17.20  per  ton  and  the  price 
is  expected  to  reach  $20.30  per  ton  by  2000. 

The  average  price  of  basic  pig  iron  ranged  from 
$47.39  per  ton  in  1952  to  $68.68  in  1971.  The  October 
1973  price  for  pig  iron  was  $71.15  per  ton.  This  is 
equivalent  to  less  than  four  cents  per  pound. 

Approximately  90  percent  of  the  pig  iron  pro¬ 
duced  is  used  in  steel  making.  Most  of  the  remainder 
goes  to  foundries  to  make  castings,  pipe,  and  mach¬ 
inery  parts.  The  many  varieties  of  steel  are  used  in 
the  production  of  motor  vehicles,  ships,  railroad 
equipment,  pipe  and  tubing,  construction  products, 
containers,  appliances,  machinery  tools,  cutlery,  and 
hundreds  of  other  miscellaneous  items. 


4.  Zinc 

In  1971,  the  United  States  was  the  third  largest 
producer  of  zinc  ore  in  the  world  and  the  leading 
producer  and  consumer  of  refined  zinc.  Fifty  percent 
of  the  total  domestic  imports  of  ore  and  zinc  metal 
in  1971  were  supplied  by  Canada  which  led  the  world  in 
ore  production.  Total  domestic  slab  zinc  production 
in  1971  was  847  thousand  short  tons.  This  satisfied 
approximately  70  percent  of  the  total  domestic  demand 
of  1,209  thousand  short  tons  of  zinc  metal. 

The  total  world  production  of  zinc  ore  in  1971 
was  6,078  thousand  short  tons  with  Canada,  U.S.S.R., 
U.S.  and  Australia  the  leading  producers.  World  zinc 
metal  production  in  1971  totaled  5,083  thousand  short 
tons  with  the  U.S.,  U.S.S.R.  and  Japan  the  leading 
producers . 

Domestic  mine  production  during  1971  (503  thou¬ 
sand  short  tons)  was  6  percent  lower  than  1970  and 
preliminary  totals  for  1972  (481thousand  short  tons) 
mine  production  point  to  a  4  percent  decline  from  the 


25 


1971  totals.  While  the  closure  of  five  nines  in  1972 
was  the  primary  cause  for  this  decline,  a  new  zinc- 
copper  mine  in  Maine  started  operation  in  October  of 
1972.  The  closure  of  the  electrolytic  plant  at  Great 
Falls,  Montana  in  1972  caused  a  decline  in  smelter 
production  of  150  thousand  short  tons.  It  is  apparent 
that  if  this  trend  continues,  the  domestic  reliance  on 
imports  will  greatly  Increase  in  the  future. 

The  long  range  projections  of  domestic  zinc 
demand  indicate  that  in  the  year  2000  the  O.S.  will 
need  approximately  2,900  thousand  short  tons  of  slab 
zinc.  Domestic  reserves  at  the  price  of  $.25  per 
pound  are  estimated  at  about  50,000  thousand  short 
tons.  However,  unless  means  of  commercially  exploit¬ 
ing  sources  that  are  presently  classified  as  "marginal" 
are  developed,  domestic  reserves  will  have  been  largely 
exhausted  by  2000.  Extensive  potential  reserves,  now 
classified  as  "inferred",  exist  in  the  zinc  producing 
areas  of  the  United  States  and  would  undoubtedly  be 
developed  under  the  incentive  of  a  growing  demand  ac¬ 
companied  by  price  increases.  Canada's  resources  at  a 
price  of  $.25  per  pound  are  75,000  thousand  short  tons, 
more  than  double  the  total  shown  at  the  1971  price  of 
$.16  per  pound. 

Historically,  the  demand  for  zinc  correlates  with 
the  general  economic  activity  in  most  areas  of  the 
world.  During  the  1952-1971  period  the  average  annual 
price  of  slab  zinc  in  constant  1971  dollars  varied  be¬ 
tween  14  and  26  cents  per  pound.  The  price  of  zinc 
has,  historically,  been  approximately  one  third  the 
price  of  copper. 

In  the  United  States,  zinc  is  used  in  zinc-based 
alloys  (34  percent)  principally  for  diecastings;  in 
galvanizing  (27  percent)  for  corrosion  protection  of 
iron  and  ore  steel;  in  brass  and  bronze  alloys  (21  per¬ 
cent)  for  sheet,  plate  and  rod;  in  zinc  oxide  (10  per¬ 
cent)  principally  for  rubber,  pigment,  sensitizing 
paper  for  photocopying  and  chemicals;  as  rolled  zinc 
(2  percent)  for  battery  cases,  lithographic  plates  and 
architectural  application;  and  miscellaneous  (6  per- 
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cent)  for  zinc  dust,  other  alloys,  plant  and  animal 
nutrition,  rayon,  wood  traatlng,  and  fungicides. 

An  Important  factor  which  will  have  a  significant 
•ffact  on  both  future  demand  and  price  Is  substitu¬ 
tion.  Zinc  competes  with  aiany  alternate  materials, 
principally  aluminum  and  plastics,  for  major  uses. 

In  periods  of  higher  zinc  demand,  a  price  advantage 
could  favor  substitution  of  aluminum  for  galvanized 
aheat.  Plastic  coatings  or  paint  can  also  be  used 
In  place  of  galvanizing  to  protect  steel.  Both  al¬ 
uminum  and  plastics  are  also  potential  substitutes 
In  soma  die  casting  applications  and  for  brass  pro¬ 
ducts. 


5.  Manganese 

Manganese  occurs  In  nature  In  combination  with 
other  elements  In  the  form  of  ore  minerals.  The 
primary  form  found  In  the  United  States  is  manganif- 
eroue  ore  with  a  manganese  content  between  10  and  35 
percent.  These  are  mainly  produced  as  a  coproduct 
of  Iron  and  zinc.  Manganese  ore,  a  second  form,  Is 
no  longer  a  domestic  source  of  supply  because  the 
cost  of  mining  and  traatlng  these  ores  to  produce  a 
product  equal  In  quality  to  the  imported  ores  is 
higher  than  the  delivered  value  of  the  foreign  ores. 
Currently  under  study  Is  a  third  form  derived  from 
sea  nodules  In  the  Pacific  Ocean. 

The  United  States  depends  upon  Imports  to  meet 
<) 5  percent  of  Its  domestic  requirements.  These  Im¬ 
ports  are  principally  In  the  form  of  ore  but  are  also 
In  the  form  of  ferroalloys.  Major  suppliers  to  the 
U.H.  In  1972  were  Cabon  (26  percent),  Brazil  (19  per¬ 
cent),  Republic  of  South  Africa  (15  percent)  and 
Zaire  (10  percent^.  With  political  unrest  a  future 
possibility  In  some  of  these  countries,  It  Is  ex¬ 
pected  that  the  U.S.  will  depend  upon  Australia, 
India,  Brazil  and  the  Republic  of  South  Africa  to 
fulfill  the  large  proportion  of  Its  future  needs. 
Nlnre  manganese  resources  ere  distributed  In  a  rel- 
ailvely  large  number  of  countries,  sources  of  supply 
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do  not  appear  to  be  a  future  problem. 

During  1972,  the  United  States  demand  totaled 
1.26  million  tons  of  manganese.  Imports  of  1.20  mil¬ 
lion  tons,  domestic  production  of  .03  million  tons 
and  reclaimed  scrap  were  used  to  meet  this  demand.  A 
1970  study  conducted  by  the  Bureau  of  Mines  forecasts 
the  U.S.  demand  in  2000  to  be  2.1  million  tons  and 
the  cumulative  total  from  1968  to  2000  to  be  between 
47  and  53  million  tons.'  The  study  also  predicts  that 
the  rest  of  the  world  will  need  18.3  million  tons  to 
meet  its  requirements  in  2000  and  the  cumulative 
total  from  1968  to  2000  will  be  between  335  and  407 
million  tons.  With  world  reserves  listed  at  646  mil¬ 
lion  tons  there  appear  to  be  no  foreseeable  problems 
concerning  a  shortage  of  supply  during  the  next  30 
years . 

Prices  of  manganese  ores  depend  upon  variable 
factors  such  as  manganese  content,  chemical  analysis 
and  physical  structure  of  the  ore,  quantity  purchased 
and  delivery  costs  such  as  freight  and  insurance. 
Prices  of  manganese  ferroalloys  vary  according  to  the 
amount  of  contained  manganese;  content  of  carbon, 
silicon,  and  phosphorous;  the  physical  sizes  of  the 
materials;  and  the  quantity  sold. 

The  1970  Bureau  of  Mines  study  pointed  out  that 
the  steady  decline  in  price  from  more  than  $200  to 
$55  per  short  ton  in  the  period  from  1957  to  1968  was 
due  to  the  Increase  in  supply  caused  by  the  develop¬ 
ment  of  new  deposits  in  Brazil,  Australia,  and  several 
countries  of  Africa.  Since  supply  is  expected  to  re¬ 
main  approximately  equal  to  demand,  the  price  should 
remain  constant  through  2000.  This  is  equivalent  to 
less  than  three  cents  per  pound.  Refined  manganese  is 
priced  at  35  cents  per  pound. 

While  the  United  States  must  rely  heavily  upon 
foreign  sources  to  fulfill  its  demand  in  the  future, 
the  distribution  of  resources  throughout  the  world,  a 
more  than  adequate  supply  in  relation  to  expected 
world  demand  and  increasing  competition  among  a  large 
number  of  producing  countries  are  factors  that  point 
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to  a  favorable  picture  concerning  the  price  and  avail 
ability  of  manganese  through  2000. 


Manganese  ore  la  usad  In  the  United  States 
for  the  production  of  ferroalloys,  mos  o 
consumed  by  Iron  and  .teal  plants  throughout  the  U.S. 
Used  chiefly  as  a  desulfurizing  agent  In  steel  making, 
manganese  also  Improves  the  rolling  and 
act erls t ics  of  steel  and  adds  to  the  strength,  tough 
ness,  wear- resistance,  hardness,  and  the 

Manganese  Is  also  added  as  a  desulfurizing  agent  In  the 
production  of  copper-nickel  alloy,  and^aa 

^““S^teri^^d^anganeae  compounds  for  chemical 
processing . 


6.  Magnesium 

Magnesium  Is  the  third  most  abundant  structural 
4-vna  oflrfh's  crust.  Commercial  sources  of 
element  n  material  are  widespread  throughout  the 

magnesium  raw  material  tenfold  increase  in  world 

remand^ouirhrve'l^tle  long  run  effect  on  avail¬ 
ability  or  price. 

About  90  percent  of  the  magnesium  consumed  in  the 

it  upH  States  is  in  the  nonmefeallic  form,  mostly 
United  Stat  refractories,  pharmaceuticals,  and  in 

high  temperature  refractor  Principai  usee  for 

th^me t al^in cl ude^the^productlon^of ^aluminum ^alloys  and 

other'metals*  and  for  cathodic  protection  devices. 

_  nHffi)irv  methods  are  employed  to  produce  mag- 
.  d/the  United  States:  The  electrolysis  of  mag¬ 
nesium  in  th®  un  water,  and  the  thermic  re- 

neslum  chloride  fr  ferrosllicon.  Dolomite,  the 

ductlon  of  dolomite  vltM ^  an(j  calclu„  and  a  sed- 

^°“biaryarock  commonly  Imbedded  with  limestone,  extends 
over* large° areas  of  the  United  States. 

*  1972  there  were  two  domestic  producers  of 

magnesium  metal  and  another  company  planning  to  en  er 
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the  business  in  1973.  One  company  in  Texas  uses  sea 
water  as  its  raw  material  source.  The  raw  material 
source  for  the  company  located  in  Utah  is  the  brine 
of  the  Great  Salt  Lake. 

In  1971  the  United  States  produced  123,000  tons 
of  refined  magnesium,  the  highest  in  the  world  where 
the  total  output  was  257,000  tons.  The  U.S.  and 
Norway  are  the  primary  consumers  of  refined  magnesium 
metal.  The  former  uses  99,000  tons  and  the  latter 
155,000  tons.  The  U.S.  is  a  net  exporter  of  mag¬ 
nesium  metal. 

World  reserves  of  magnesium  in  magnesite  are 
estimated  to  be  over  2.6  million  tons.  World  dolo¬ 
mite  reserves  are  vast,  and  resources  of  lake  and 
well  brines  are  extensive.  Sea  water  is  available  in 
virtually  unlimited  quantities  in  nearly  all  countries. 
It  contains  approximately  0.13  percent  magnesium  and 
is  continuously  replenished  by  drainage  from  land 
masses.  All  magnesium  compounds  and  the  metal  can  be 
extracted  from  sea  water. 

The  present  price  for  magnesium  metal  is  approx¬ 
imately  38  cents  per  pound.  This  is  only  slightly 
higher  than  the  35.25  cent  price  which  persisted  from 
1968  to  1970.  Low  cost  electric  power  is  a  major  con¬ 
tributing  factor  in  the  location  of  magnesium  reduc¬ 
tion  plants  and  a  1970  report  for  the  Bonneville  Power 
Administration  estimated  that  a  pound  of  magnesium  can 
be  produced  on  the  Texas  gulf  coast  from  sea  water  at 
an  average  operating  cost  of  21.7  cents. 

A  Department  of  Commerce  study  projects  the  dom¬ 
estic  demand  for  magnesium  metal  in  2000  to  be  460,000 
tons  equal  to  a  4.7  percent  annual  growth  rate  based 
on  the  1968  demand  of  106,000  tons.  The  forecast  pro¬ 
jects  U.S.  demand  will  be  approximately  one  half  of 
the  total  world  demand  as  is  the  current  trend. 

Future  technology  will  bring  major  improvements 
and  new  developments  in  magnesium  extraction  and  fab¬ 
ricating  techniques,  and  magnesium  alloys. 


30 


The  United  States  is  expected  to  continue  to  pro¬ 
vide  virtually  all  of  its  needs  for  primary  magnesium 
to  meet  the  high  or  low  forecast  demand  ranges  for 
metal  and  nonmetal  applications.  A  major  factor  in 
future  supply-demand  relationships  for  magnesium  metal 
i 8  the  future  price  of  aluminum  since  magnesium  based 
alloys  may  be  substituted  for  aluminum  based  alloys  in 
some  applications  requiring  light  weight  and  moderate 
strength.  More  electric  energy  per  unit  of  production 
is  used  in  making  magnesium  than  i8  required  to  make 
aluminum,  and  the  long-term  downtrend  in  the  cost  of 
electrical  energy  relative  to  other  energy  sources, 
services  and  products  foreshadows  a  possible  decline 
in  the  cost  of  magnesium  compared  with  that  of  al¬ 
uminum  and  other  metals. 


7.  Chromium 

The  United  States  relies  entirely  on  imports  to 
meet  its  chromium  requirements.  The  certainty  of 
supply  in  a  number  of  instances  is  speculative.  The 
most  urgent  problem  is  establishing  appropriate  inter 
national  relationships  with  regard  to  this  commodity. 

The  importation  of  chromite  from  Rhodesia  was  re¬ 
sumed  during  1972  although  Dnited  Nations  sanctions 
,  i  Tfimnr  t  S  of  ell  ITOTHi  llUl  3.11-OyS  tSflChcd  3. 

recor^high  of  140,000  tons  equivalent  to  350,000  tons 
record  high  or  x  a’result  of  thi8  levei  of  imports, 

°f  ps^ic  production  of  alloys  containing  chromium  was 
^bout  same  L  in  1971,  despite  a  significantly 

higher  demand  for  chromium  in  alloys. 

Domestic  production  of  chromite  ““tt 

r+ton  let  was  concluded.  Since  domestic  ore  is 
e  it  cannot  compete  with 

the  price  i.  “^risVr/e 

under  developm e  production  of  stainless 

a  '“tor  i*  1°»erln8  unlt  C0StS 
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and  increasing  supply. 


Government  intervention  has  had  a  significant 
effect  on  the  price  of  chromium.  Stockpiling  during 
the  50' s  drove  the  average  price  to  above  10  cents 
per  pound  but  at  the  conclusion  of  the  program  in 
1967  the  price  dropped  to  7  cents. 

United  States  reserves  at  the  1971  price  of  8 
cents  per  pound  are  listed  as  zero  while  the  world 
resources  are  132  million  tons.  Domestic  reserves 
which  can  be  economically  processed  at  a  price  of  15 
cents  per  pound  are  listed  at  670,000  tons. 

In  1971  the  United  States  consumed  0.4  million 
tons  of  the  world  total  of  2.1  million  tons.  The 
U.S.S.R.  and  other  communist  block  countries  mined 
39  percent  of  the  world  total  of  2.2  million  tons. 

Estimated  world  reserves  are  more  than  adequate 
to  meet  both  the  probable  and  high  forecast  ranges 
for  world  demand  in  the  near  future. 

As  a  pure  metal  and  as  a  ferroalloy,  chromium 
is  used  in  the  manufacture  of  stainless,  tool  and 
alloy  steels,  superalloys,  cast  iron,  and  nonferrous 
alloys;  for  refractory  purposes,  as  chromite,  for 
steel  and  glass  manufacturing  furnaces;  and  as  a 
foundry  sand.  Major  uses  as  a  chemical  include  pig¬ 
ment  manufacture,  leather  tanning,  mordants  and  dyes, 
and  electroplating.  Consumption  in  1971  by  more  than 
1,000  firms  was  in:  construction  materials,  22  per¬ 

cent;  transportation  equipment,  21  percent*  refrac¬ 
tories;  13  percent;  machinery,  13  percent;  and  other, 
31  percent. 

United  States  demand  will  be  largely  contingent 
on  the  level  of  steel  production  since  chromium  is  a 
major  alloying  addition  to  stainless  and  other  alloy 

steels.  / 
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—  — ng 1  de ra 1 1  on  of  High  Feasibility  Materials 

1.  Copper-Zinc  Alloys 

Bronze  alloys  220  (90  percent  copper  -  10  percent 
zinc)  and  226  (87  percent  copper  -  13  percent  zinc), 
red  brass  alloy  230  (85  percent  copper  -  15  percent 
zinc),  and  yellow  cartridge  brass  alloy  260  (70  per¬ 
cent  copper  -  30  percent  zinc)  were  tested  as  possible 
alternatives  to  95  percent  copper  -  5  percent  zinc 
gilding  metal  (penny  bronze). 

The  experimental  coining  procedures  are  detailed 
in  Appendix  C.  The  alloys  were  blanked  from  strip 
without  difficulty.  A  softening  treatment  prior  to 
coining  is  necessary  for  any  of  these  alloys.  The 
temperature  and  time  required  to  soften  the  blanks  is 
greater  as  zinc  content  is  Increased  beyond  5  percent. 
(See  Annealing  Summary  -  Table  4)  As  a  result  the 
annealing  treatment  for  any  of  the  experimental  alloys 
would  be  more  costly  than  for  gilding  metal  blanks. 

After  annealing,  all  of  the  alloys  responded  to 
the  cleaning  treatment  except  alloy  260  which  retained 
an  orange-green  appearance.  The  color  resulted  from 
dezincif ication  of  the  surface  -  that  is,  zinc  volatil¬ 
izing  from  the  surface  of  the  blanks  due  to  the  high 
temperature.  The  other  alloys  assumed  progressively 
lighter  shades  of  red-orange  compared  with  gilding 
metal,  as  zinc  content  increased  to  15  percent. 

The  coining  forces  required  to  fill  the  image 
details  of  the  experimental  dies  were  similar  to  penny 
bronze  for  the  90  percent  copper  -  10  percent  zinc  and 
87  percent  copper  -  13  percent  zinc  alloys.  For  85 
percent  copper  -  15  percent  zinc  and  70  percent  copper  - 
30  percent  zinc,  coining  forces  were  higher  than  those 
required  for  penny  bronze  (See  Figure  5).  This  would 
cause  increased  die  wear  and  an  increased  incidence  of 
die  cracking  if  either  of  these  latter  two  alloys  were 
substituted  for  penny  bronze. 
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Wear-corrosion  tests  (See  Appendix  D  for  test  de¬ 
scription)  show  that  resistance  to  surface  deterior¬ 
ation  increases  with  increasing  zinc  content.  Higher 
zinc  alloys  are  harder  than  the  present  cent  alloy  and 
should  be  slightly  more  resistant  to  nicking  and 
scratches.  All  of  the  copper-zinc  alloys  tarnish  rap¬ 
idly. 


All  machines  which  utilize  cents  require  no  mod¬ 
ification  for  higher  zinc  brass  cents  either  alone  or 
in  combination  with  present  cents. 

It  should  also  be  noted  that  70  percent  copper  - 
30  percent  zinc  is  more  difficult  to  process  to  strip 
form  than  penny  bronze.  The  higher  zinc  content  and 
the  high  volatility  of  zinc  mentioned  above  would 
create  more  difficult  melting  and  casting  conditions. 
This  could  create  environmental  problems  for  the 
workers  and  would  require  an  extensive  fume  control 
system  for  the  exhausts  above  the  melting  and  casting 
facilities . 

The  selection  of  a  higher  zinc,  copper-zinc  alloy, 
must  be  regarded  as  a  "holding  action"  rather  than  a 
solution  to  the  current  problem.  Figure  3  indicates 
that  the  raw  materials  savings  resulting  from  increas¬ 
ing  zinc  content  are  small.  The  financial  benefits 
would  probably  provide  only  a  temporary  respite  before 
the  increasing  price  of  copper  necessitated  that  a 
second  change  be  made.  Furthermore,  coin  and  strip 
fabrication  costs  are  likely  to  increase  slightly  as  a 
result  of  increased  coining  pressures  and  zinc  volatil¬ 
ization  . 

Conclusion:  Rejected  as  possible  coining 

alloys . 

Reasons  :  Lack  of  sufficient  long  range 
seigniorage  protection  against 
further  increases  in  the  price 
of  copper,  probable  increase 
in  manufacturing  costs. 
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2.  Aluminum  Alloys 


Aluminum  alloys  1100,  3003,  and  5052  have  been 
tested  for  possible  use  as  a  substitute  for  the  95 
percent  copper  -  5  percent  zinc  bronze  presently  used 
for  the  penny.  The  nominal  compositions  of  the  three 
alloys  are  summarized  in  Table  2.  Alloy  3003  is  the 
most  readily  available  commercial  aluminum  alloy  and 
is  hardened  by  manganese.  Alloy  5052  is  representa¬ 
tive  of  aluminum-magnesium  alloys. 

The  three  alloys  were  blanked  from  the  strip 
without  difficulty.  Blanks  of  alloys  1100  and  3003 
require  no  softening  treatment  prior  to  coining.  An¬ 
nealing  of  bronze  one-cent  blanks  in  FY  1973  cost  the 
Mint  approximately  $500,000.  Alloy  5052  requires  a 
low  temperature  annealing  treatment  to  soften  the 
blanks  in  order  to  reduce  the  force  required  for  coin¬ 
ing. 


In  the  experimental  study,  the  necessity  for 
blank  cleaning  was  minimal.  An  alcohol  rub  to  remove 
grease,  metal  fines  and  dirt  was  satisfactory.  It  may 
be  possible  to  purchase  clean,  degreased,  strip  at  a 
very  small  premium  (less  than  one  cent  per  pound  for 
cleaning).  If  not,  an  alkaline  or  solvent  degrease  in 
standard  Mint  blank  cleaning  equipment  can  be  accom¬ 
plished  at  a  lower  cost  than  is  incurred  in  cleaning 
annealed  bronze  blanks. 

There  are  other  important  advantages  of  aluminum 
alloys,  aside  from  the  annual  multi-million  dollar  sav¬ 
ings  in  metal  cost  and  significant  savings  in  annealing 
and  cleaning  costs.  First,  the  metal  value  in  the  cent 
would  be  less  than  0.1c  (Figure  4).  This  provides  a 
very  large  margin  of  safety  for  future  metal  price  in¬ 
creases.  Another  significant  advantage  is  the  low 
coining  force  required  to  fill  the  image  details  of 
coin  dies  (See  Figure  6).  This  could  result  in  reduced 
die  wear,  fewer  cracked  dies  and,  quite  possibly,  ex¬ 
tended  die  life.  Alloy  5052  would  require  a  low  tem¬ 
perature  annealing  treatment  since  the  coining  pressures 
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JU^  are  more  readily  coined  without 


treatment . 


an  annealing 


A  minor  problem  arose  due  to  the  easy  metal 
flow  characteristics  of  aluminum.  Finning,  or  the 
appearance  of  a  wire  edge  caused  by  material  extruding 
between  the  die  and  collar,  was  initially  observed 
prior  to  complete  fill  of  the  experimental  dies. 

lion108  iS  most  severe  on  the  softest  material,  alloy 
1100,  and  this  alloy  was,  therefore,  eliminated  from 
further  consideration.  This  situation  was  greatly 
alleviated  on  alloys  3003  and  5052  using  1974  cent 
dies  which  have  a  slightly  wider  border  than  the  ex¬ 
perimental  dies.  Further  studies  using  the  1974  cent 
dies  indicated  that  the  use  of  a  ten  cent  upset  seg¬ 
ment  to  move  metal  away  from  the  edge  of  the  blank, 
prior  to  coining,  eliminates  this  problem. 

It  may  be  necessary  to  reduce  coining  press  speed 
slightly  due  to  the  weight  of  the  aluminum  blanks. 
Since  the  aluminum  blanks  are  light,  they  are  slightly 
more  difficult  to  feed  into  the  coining  presses.  Al¬ 
though  a  limit  on  press  speed  will  have  to  be  found 
experimentally,  the  presses  may  have  to  be  run  at 
speeds  of  110—120  strokes  per  minute  compared  with 
120-130  strokes  per  minute  for  bronze.  Large  quan¬ 
tities  of  aluminum  alloy  3003  strip  have  been  procured 
so  that  extensive  tests  can  be  performed  to  determine 
optimum  press  speeds.  The  increased  cost  resulting 
from  a  slight  decrease  in  press  speed  is  minimal  com¬ 
pared  with  the  potential  savings  in  raw  materials 
(Figure  4)  and  the  savings  which  will  result  from  the 
elimination  of  the  coin  blank  softening  treatment. 

Although  alloys  3003  and  5052  were  both  success¬ 
fully  coined  into  pennies  and  are  readily  available 
from  several  commercial  sources,  a  series  of  aluminum- 
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magnesium  alloys  containing  0.8,  1.4,  1.8  and  2.5  per¬ 
cent  magnesium  are  now  being  evaluated  in  order  to 
determine  which  is  the  optimum  alloy  for  coinage. 

These  materials  are  not  as  hard  as  alloy  5052  and  do 
not  require  a  softening  treatment  prior  to  coining. 
Aluminum-magnesium  alloys  are  somewhat  easier  to  fab¬ 
ricate  into  strip  than  an  aluminum-manganese  alloy 
such  as  3003.  If  a  strip  fabrication  facility  is  to 
be  included  in  the  new  Denver  Mint,  it  is  important 
that  aluminum-magnesium  alloys  be  thoroughly  inves¬ 
tigated  before  a  final  decision  is  reached  on  selection 
of  the  optimum  aluminum  alloy  for  coinage. 

Because  aluminum  alloys  form  a  natural  protec¬ 
tive  oxide  coating,  they  showed  far  better  wear-cor¬ 
rosion  characteristics  than  the  present  gilding  metal 
alloy.  Accelerated  wear-corrosion  tests  (See  Appendix 
D)  which  caused  present  pieces  to  lose  0.160  percent 
of  their  weight  caused  aluminum  losses  of  only  0.012 
to  0.038  percent,  depending  on  the  aluminum  alloy 
chosen.  This  would  correspond  to  a  life  four  to  seven 
times  as  long  as  the  present  cent  alloy.  This  will  be 
reduced  somewhat  by  aluminum's  greater  susceptibility 
to  scratches,  nicks,  and  deformation.  Considering  all 
of  these  factors,  durability  is  certainly  acceptable. 

It  has  been  suggested  that  the  color  of  aluminum 
would  cause  confusion  when  several  coins  are  viewed  on 
edge  in  a  purse  or  pouch.  Coloring  the  aluminum  coin 
by  anodizing  was  suggested  as  an  alternative.  The 
suggestion  is  not  economically  feasible.  An  aluminum 
cent  would  not  have  the  orange  colored  edge  nor  the 
reeded  pattern  of  the  dime.  The  weight  of  the  cent 
would  be  only  20  percent  that  of  the  five  cent  piece 
and,  in  time,  the  public  will  readily  distinguish  be¬ 
tween  the  colors  of  aluminum  and  cupro-nickel .  The 
latter  is  considerably  grayer  in  appearance.  Several 
countries,  including  Japan,  Spain,  and  Poland,  use 
coins  of  cupro-nickel  and  aluminum  in  sizes  which  are 
closer  to  one  another  than  the  U.S.  cent  is  to  the 
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nickel.  If  an  aluminum  alloy  Is  selected  for  the  penny, 
there  is  not  expected  to  be  any  problem  In  distin¬ 
guishing  the  cent  from  the  dime  or  nickel. 

Most  machines  which  utilize  cents  require  no  mod¬ 
ification  to  utilize  aluminum  cents  alone  or  in  combin¬ 
ation  with  present  cents.  This  is  true  of  counting 
machines,  cash  registers,  change  dispensing  machines, 
parking  meters,  and  simple  vending  devices  like  bubble¬ 
gum  machines. 

Sophisticated  vending  devices  and  automatic  toll 
booth  systems  will  require  modification  to  accept  al¬ 
uminum  cents,  primarily  because  the  low  weight  is  not 
sufficient  to  trigger  certain  microswitches  in  these 
machines.  These  microswitches  would  have  to  be  re¬ 
placed  by  electro-optical  switches  (probably  Light- 
Emitting-Dlodes ,  LED's)  which  cost  about  $20  each  plus 
installation.  In  addition,  the  present  odd-cent 
machines  would  require  replacement  of  the  entire  ac¬ 
ceptor  mechanism  because  of  their  choice  of  weight 
rather  than  diameter  for  the  preliminary  separation  of 
dimes  and  cents . 

This  is  not  an  extreme  hardship  for  either  the 
purchasers  or  manufacturers  of  vending  machines.  Both 
industries  do  almost  all  their  business  in  higher  de¬ 
nomination  equipment.  Odd-cent  pricing  is  still  con¬ 
troversial  and  very  few  odd-cent  vending  machines  are 
in  use  at  the  present  time? 

Automatic  toll  booths  are  serviced  almost  daily 
by  manufacturer ’ 8  representatives.  Installation  of 
LED  switches  on  these  machines  could  be  accomplished  as 
part  of  routine  service  visits.  This  would  not  be  an 
extreme  hardship  for  either  the  transit  authorities  or 
the  automatic  toll  booth  manufacturers.  After  mod¬ 
ification,  the  toll  booths  would  accept  both  bronze  and 
aluminum  cents. 
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,  iTh*  metal  industry  la  a  large  consumer 

'-.  electrical  energy.  The  average  aluminum  refinery 
utilizes  c  kilowatt  hours  per  pound  of  metallic  al¬ 
uminum  and  the  total  Industry  usage  of  70  billion 
kilowatt  hours  in  1971  was  approximately  4  percent 
V  u*  tot*1  electrical  energy  used  In  the  U.S.  On 
tb*  r'*ele  of  total  energy  consumed  considering  all 
energy  Inputs  -  electrical,  thermal  and  others  in¬ 
cluding  petroleum  rich  products  consumed  In  the  pro¬ 
duction  processes  -  the  aluminum  Industry  accounts 
' r' 7  *  percent  of  the  nation’s  total  energy  usage. 
Steel  production  requires  almost  3  percent  of  the 
nation's  total  energy. 

In  1940  the  average  refinery  required  12  kilo¬ 
watt  hours  per  pound  of  aluminum.  Today,  the  most 
modern  smelters  use  about  6.5  kilowatt  hours  for  the 
electrolytic  reduction  of  aluminum  oxide  to  extract 
one  pound  of  metallic  aluminum.  A  new  commercial 
plant  scheduled  for  completion  in  1975  is  expected, 
on  the  basis  of  preliminary  testing,  to  produce  a 
pound  of  aluminum  with  only  4.5  kilowatt  hours  of 
electricity. 

Copper  can  be  produced  with  one  kilowatt  hour 
of  electrical  energy  per  pound.  However,  because  of 
aluminum's  lighter  weight,  a  given  quantity  of  al¬ 
uminum  will  yield  3.4  times  more  of  the  finished  pro¬ 
duct  than  the  same  quantity  of  copper.  On  the  basis 
of  number  of  units  of  finished  product,  the  ratio  of 
electrical  energy  consumed  in  the  production  of  al¬ 
uminum  compared  with  copper  is  now  approximately  2/1 
and  Is  expected  to  decrease  to  1.3/1. 

In  another  respect,  aluminum  Is  an  energy  saving 
metal.  Lighter  vehicles,  whether  a  truck,  railroad 
car  or  airplane,  mean  less  fuel  consumption.  The 
energy  saved  from  the  use  of  aluminum  in  vehicles 
comes  primarily  from  petroleum  which  is  likely  to  re¬ 
main  In  short  supply.  On  the  other  hand,  domestic 
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coal,  gas  and  hydropower  are  required  to  generate  the 
electrical  power  to  make  aluminum.  These  have  a  better 
future  supply  outlook  than  petroleum. 

Although  several  advantages  and  some  disadvantages 
of  aluminum  alloys  have  been  discussed,  the  potential 
savings  in  the  annual  cost  of  raw  materials  which  ex¬ 
ceeds  $35  million  at  present  production  levels,  the 
favorable  future  supply  and  price  outlook  and  the  ease 
of  fabricating  aluminum  alloys  to  coins  are  the  most 
compelling  reasons  for  strongly  considering  aluminum  as 
a  substitute  material  for  one-cent  coinage. 

Conclusion:  Acceptable  material  for  one- 

cent  coinage. 

Reasons  :  Readily  fabricated  into  strip 
and  coins;  favorable  long 
range  supply  outlook;  annual 
multi-million  dollar  savings 
in  raw  materials;  and  has 
been  accepted  as  a  coinage 
material  in  other  major  in¬ 
dustrialized  countries. 
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3.  Chromized  Steel 


Chromized  steel  is  coated  with  a  thin  iron-chromium 
alloy  layer.  The  resulting  material  has  surface  char¬ 
acteristics  similar  to  a  stainless  steel  but  is  avail¬ 
able  at  a  cost  which  is  considerably  lower  than  the  95 
percent  copper  -  5  percent  zinc  penny  bronze  alloy. 

Most  coin  handling  machines  which  utilize  cents  re¬ 
quire  no  modification  to  utilize  chromized  steel  cents 
alone  or  in  combination  with  present  cents.  This  is 
true  of  counting  and  wrapping  machines,  sorting  and 
counting  machines,  cash  register  change  dispensing  mach¬ 
ines,  parking  meters,  automatic  toll  booths,  and  simple 
vending  devices  like  bubblegum  machines. 

Sophisticated  odd-cent  vending  devices  will  require 
modification  to  accept  chromized  steel  cents,  primarily 
because  of  the  magnets  used  in  present  machines.  The 
magnets  are  designed  to  slow  present  cents  as  they  move 
through  the  accept-re j ect  mechanism  and  to  reject  steel 
washers,  the  most  common  slug  encountered. 

This  is  not  an  extreme  hardship  for  either  the  pur¬ 
chasers  or  manufacturers  of  vending  machines.  Both  in¬ 
dustries  do  almost  all  their  business  in  higher  denomin¬ 
ation  equipment.  Odd-cent  pricing  is  still  controver¬ 
sial  and  very  few  odd-cent  machines  are  in  existence  at 
present . 

Wear-corrosion  tests  (See  Appendix  D  for  descrip¬ 
tion)  indicated  a  probable  life  several  times  greater 
than  the  present  gilding  metal  alloy.  Although  overall 
durability  was  excellent,  the  surface  appearance  after 
testing  was  mottled  indicating  uneven  corrosion  and 
possible  discontinuities  in  the  chromized  layer.  The 
presence  of  porosity  in  the  surface  layer  was  verified 
by  examining  cross  sections  of  coins  at  high  magnifi¬ 
cation. 
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A  description  of  the  coining  experimental  procedures 
is  given  in  Appendix  C.  During  the  blanking  operation, 
cupping  was  observed  -  that  is,  the  blanks  were  convex  in 
shape  rather  than  flat*  No  softening  treatment  was  per¬ 
formed  on  the  material  since  it  received  a  very  high  tem¬ 
perature  anneal  to  form  the  iron-chromium  surface  layer 
during  fabrication  at  Bethlehem  Steel  Corporation*  Clean¬ 
ing  consisted  of  an  alcohol  rub  to  remove  grease  and  dirt 
on  the  blanks.  The  blanks  were  upset  using  the  standard 
penny  upsetting  machine* 

The  chromized  steel  is  so  hard  that  a  very  high 
pressure  must  be  exerted  to  produce  the  proper  relief  on 
the  coins.  Even  under  the  maximum  safe  pressure  for  the 
coining  press,  the  relief  was  still  not  adequate  (See 
Figure  6).  This  material  is,  therefore,  unacceptable 
because  of  the  expected  short  die  life,  press  wear,  and 
the  inability  to  produce  a  high  relief  coin. 

Furthermore,  chromizing  is  a  patented  process  of 
the  Bethlehem  Steel  Corporation  and  the  steel  strip 
fabricating,  powder  rolling,  diffusion  annealing  and 
auxiliary  equipment  would  be  very  expensive  to  duplicate 
at  a  Mint  facility.  As  a  result,  a  reliable  supply  of 
high  quality  material  could  not  be  readily  assured  at  a 
reasonable  cost  to  the  government. 

Conclusion:  Rejected  as  a  suitable  one- 

cent  material* 

Reasons  :  Very  difficult  to  fabricate 
high  relief  coins,  uncertain 
supply  outlook  for  strip. 
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4.  Bronze  Clad  Steel 


Bronze  clad  steel  has  a  similar  appearance  compared 
with  bronze  except  for  the  gray  edge.  The  material 
which  was  tested  is  steel  coated  with  a  layer  of  90  per¬ 
cent  copper  -  10  percent  zinc  on  each  side.  Gilding 
metal  could  also  be  used  as  the  cladding  alloy. 

Cupping  (blanks  being  bent  into  a  convex  shape)  was 
observed  during  the  blanking  operation.  The  blanks  will 
require  a  softening  treatment  at  a  temperature  and  time 
greater  than  that  presently  used  for  bronze  to  provide 
an  acceptable  hardness  (See  Table  4,  page  60).  Higher 
furnace  temperature  and/or  slower  speed  through  the 
furnace  will  result  in  higher  annealing  costs. 

During  testing,  the  heating  cycle  caused  tarnishing. 
Hence,  cleaning  was  necessary.  The  blanks  were  tumbled 
in  the  cleaning  solution  described  in  Appendix  C  for 
15-20  minutes.  The  blanks  did  not  clean  readily  so  the 
process  was  repeated  for  a  longer  cleaning  period.  The 
blanks  were  still  not  clean;  therefore,  it  is  felt  that 
another  cleaning  process  must  be  found  if  bronze  clad 
steel  is  to  be  used.  The  blanks  were  upset  using  the 
standard  penny  upsetting  machine. 

The  coining  force  required  to  fill  the  experimental 
dies  was  significantly  higher  than  any  candidate  alloy 
except  chromized  steel  (See  Figure  6,  page  56)  .  The  re¬ 
quired  pressure  was  high  enough  so  that  a  coin  was  not 
successfully  produced  with  image  and  lettering  completely 
filled  even  at  the  limitation  of  the  available  press 
tonnage.  Without  a  more  expensive  annealing  treatment  to 
soften  the  steel  core,  the  material  would  cause  reduced 
die  life  and  increased  press  wear.  Furthermore,  the 
image  relief  would  probably  have  to  be  reduced  even  if 
the  core  were  completely  softened  because,  even  at  much 
slower  speeds  or  higher  furnace  temperatures,  the  blanks 
could  be  not  reduced  in  hardness  to  the  level  of  annealed 
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gilding  metal. 

The  economic  benefits  of  bronze  clad  steel  are 
highly  questionable.  The  intrinsic  value  of  the  raw 
material  would  be  decreased  substantially  compared 
with  gilding  metal  but  two  factors  tend  to  narrow 
the  difference  in  cost.  First,  the  cost  of  strip 
fabrication  is  almost  300  percent  higher  for  the 
clad  material  compared  with  gilding  metal.  Second, 
gilding  metal  blanking  scrap  is  readily  recycled  but 
bronze  clad  steel  scra£  has  a  very  low  recovery 
value.  Table  5  shows  that  blank  fabrication  costs 
(including  metal  value)  are  21  percent  lower  in  the 
case  of  the  clad  material  (assuming  an  optimistic 
recovery  value  for  bronze  clad  steel  scrap).  This 
benefit  could  be  offset  by  increased  blank  anneal¬ 
ing  and  coining  costs.  Furthermore,  under  no  circum¬ 
stances  would  the  savings  in  raw  materials  costs  come 
close  to  approaching  the  savings  which  the  government 
would  realize  if  an  aluminum  alloy  were  selected  for 
one-cent  coinage. 

Most  machines  which  utilize  cents  require  no 
modification  for  bronze  clad  steel  cents  alone  or  in 
combination  with  gilding  metal  cents.  This  is  true  of 
counting  and  wrapping  machines,  sorting  and  counting 
machines,  cash  register  change  dispensing  machines, 
parking  meters,  automatic  toll  booths,  and  simple  vend¬ 
ing  devices  like  bubblegum  machines.  Sophisticated 
odd-cent  vending  machines  will  require  modification  to 
accept  bronze  clad  steel  cents  because  of  the  magnets 
used  to  slow  down  coins  and  reject  steel  washers. 

Bronze  clad  steel  would  probably  be  accepted  by 
the  public  in  spite  of  the  dual  colored  edge  if  the 
image  relief  did  not  require  major  reduction.  Low 
relief  copper  and  brass  clad  steel  coins  have  been 
utilized  in  West  Germany  for  many  years  and,  in  the 
United  States,  the  cupro-nickel  clad  copper  coins  are 
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nov  widely  accepted 


The  wear  resistance  of  bronze  clad  steel  coins 
would  be  approximately  equal  to  that  of  the  present 
penny.  The  steel  edge  would  pit  and  rust  slightly 
after  many  years  but  not  to  an  unacceptable  degree 
during  the  normal  life  of  the  cent  (5-15  years) • 


Conclusion: 

Rejected  as  a  suitable  one- 
cent  material. 

Reasons  : 

Very  difficult  to  fabricate 
high  relief  coins;  higher 
strip  fabrication,  blank 
annealing  and  coining  costs, 
and  low  scrap  recovery  value 
may  offset  lower  raw  mate¬ 
rials  costs. 
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NEW  DENVER  MINT 


Impact  of  Coinage  Material  on  Plans 

In  view  of  the  high  probability  that  the  one-cent 
coin  alloy  will  be  changed  in  the  near  future,  the 
Bureau  of  the  Mint  faces  the  following  alternatives 
with  regard  to  the  design  of  the  new  Denver  Mint. 

1.  Proceed  as  planned  to  date.  That  is, 
construct  a  production  facility  for 
penny  bronze  strip  in  addition  to  a 
new  coinage  facility. 

2.  Proceed  with  site  preparation  and  de¬ 
sign  of  a  new  coining  facility  with 
the  necessary  support  and  administra¬ 
tive  areas.  Locate  the  coining  fac¬ 
ility  on  the  site  in  such  a  manner 
that  either  a  strip  storage  building 
or  a  strip  production  facility  can  be 
added  as  a  second  phase  of  the  project. 

3.  Hold  the  Denver  Mint  project  in  abeyance 
until  legislation  on  a  new  cent  material 
is  enacted.  At  that  time,  prepare  new 

. project  plan . 

The  second  alternative  is  the  only  one  which  will 
lead  to  orderly  planning  and  the  completion  of  the 
project  in  sufficient  time  to  meet  the  nation's  coin¬ 
age  requirements  in  1980.  Since  the^nature  of  the 
strip  production  facility  is  dependent  on  the  new  one- 
cent  material,  it  would  be  irresponsible  to  proceed 
with  the  design  and  construction  of  a  facility  for 
production  of  penny  bronze  strip.  Similarly,  it  would 
be  imprudent  to  delay  site  preparation  and  design  of  a 
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new  coining  facility.  It  la  £orec““tly  billioS 
age  demand  will  increase  to  approximately  18  bill 

piacee  by  1980.  This  is  100  percent  more  tl han 

rent  demand.  Unless  a  new  JroducSion 

UpiU?;  ^l^^s^^e^o  meet  dLand  and  a  coin 

SlSUSirii-i:.^  that1  the6 design  “f  joining 
facility  proceed  without  delay* 

Since  the  evaluation  of  substitute  materials  for 
pennies  SL  resulted  in  the  conclusion  that  an  al».imum 
alloy  is  the  best  alternative,  a  review  of  the  merits  o 

an  in-house  capability  “  »”^e*  ^"S.^iKtantiSl 

capit  a^inves  tment8  ii^plant^and  equipment .  The  Mint's 

::buknr^in^6tti:iri^dro^rp^:”or 

planning  difficult. 

manufactures1  approximately1  AO  percent  of 

coinage  blanks. 

T  tioo.i  Vear  1973,  the  Hint  returned  to  vendors 

approximately  i^ne  qual^f  specif  canons! 

?hts  adversely  affected  production  scheduling  and  coin- 
ing  costs. 

,  ooc  of  strip  from  commercial  vendors  are  made 

oetitive  bid  basis.  In  order  for  prospective 
on  a  competitive  _  firm  price  on  these  invitations,  the 

bidders  to  °ffe*  £e  for  a  specific  number  of 

pounds^'a^pecifie^de livery  rate  ’and  destination,  and 


gauge  of  strip.  These  specifications  reduce  the  flex¬ 
ibility  otherwise  obtained  by  fabricating  coinage 
strip  in-house. 

The  purchase  of  coinage  strip  is  based  on  the  es¬ 
timated  demand  for  coins  by  the  Federal  Reserve  Banks. 
Any  changes  in  this  demand  require  a  corresponding  ad¬ 
justment  in  the  production  program.  While  the  Mint 
has  usually  received  the  cooperation  of  strip  sup¬ 
pliers  la  adjusting  delivery  schedules,  such  changes 
in  contract,  particularly  changing  the  delivery  rate, 
are  not  desirable  for  the  contractor  since  they  must 
plan  their  production  schedules  far  in  advance  of  the 
delivery  date.  In  some  cases  it  has  been  impossible 
for  the  contractor  to  decrease  delivery  rate  and  the 
Mint  has  had  to  accept  the  material  and  warehouse  it 
for  several  months.  On  the  other  band,  a  request  for 
the  contractor  to  increase  his  delivery  rate  due  to  an 
unforeseen  surge  in  coin  demand  usually  takes  several 
weeks  to  accomplish,  if  at  all.  On  several  occasions 
the  Mint  has  bad  to  award  an  additional  contract  to 
obtain  a  higher  delivery  rate  of  strip. 

The  Mint  has  also  occasionally  had  problens  with 
the  contractor  falling  to  meet  the  required  delivery 
date  for  strip.  When  this  problem  occurs,  there  is 
usually  not  enough  lead  time  remaining  for  the  Mint  to 
award  an  additional  contract  to  achieve  the  desired 
delivery  date.  This  situation  obviously  causes  a 
serious  disruption  in  production  of  coins. 

An  intangible  factor  which  should  be  considered 
is  the  possibility  of  labor  strikes  either  at  the 
commercial  suppliers  or  by  the  transportation  industry. 
The  possibility  of  either  natural  calamities  or  changes 
in  other  product  demands  and  requirements  could  affect 
the  suppliers’  ability  or  desire  to  provide  the  strip 
in  a  timely  manner. 

In  recent  months  the  commercial  demand  for  copper 
alloy  strip  has  been  very  high.  This  has  resulted  in 
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fewer  competitive  bids  and  contract  awards  have  often 
been  made  even  though  one  commercial  firm  submitt 
j  j  pr4  rpo  are  starting  to  increase  and, 

curient  “ua“on  P«sis?s,  the  Hint  will 

Hilly  more  for  .trip  fabricated  ^commercial  vendors. 

Similar  shortages  of  commercial  str  p  „iuminum 

acity  exist  during  high  demand  periods  in  t 

industry. 

Re  commends t ions 

A  plant  should  be  constructed  which  will  a11^ 
the  Mint  to  r”“‘«»”.rSt*nfih“.hr.Ul.rrJpafUa?ii- 
cating8 facility* is  Necessary  in  order  that  the  Mint  can 
be* assured  of  a  constant  snpply  of  relatively  high 
quality  strip  at  a  reasonable  price. 

The  Mint  should  proceed  immediately  with  design  of 

a  coining  and  administrative  facility  for  the  new 

Denver  M?nt.  In  addition,  plans  fou  d  be  or.„lated 
for  the  design  and  construction  of  a  f acility  to*  * ;“e 
monthly  production  of  3.5  million  pounds  of  aluminum 
strip  on  a  three  shift  basis. 
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FIGURES 


Figure  1 

COPPER  PRICES  (LME  CATHODE)  AND  VALUE  OF  METAL  IN  ONE  CENT  COIN 
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Price  per  Pound 
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Figure  2 

SEMI-MONTHLY  AVERAGE  PRICE  OF  CATHODE  COPPER 

AND  METAL  VALUE  OF  ONE  CENT  PIECE  Metal  Value 

- -  per  Coin 


0.90 


0.80 


0.70 


0.60 


0.50 


Record  High 
Nov.  21 


A  ▲ 


A  A 


Mar  Apr 


Jun 

1973 


Jul.  Aug  Sep  Oct  Nov 


0.7* 


0.5* 


0.3* 


52 


o 

Ko 


o 


Metal  Value  per  Coin  (Cents/Coin) 

o  o  r  r 

oo  o  ro 


Figure  3 

MATERIAL  COST  PER  ONE  CENT  PIECE  VS  ZINC  CONTENT 
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Figure  4 

EJECTED  ANNUAL  SAVINGS  IN  METAL  COSTS  FOR  CENTS 
IF  ALUMINUM  IS  SUBSTITUTED  FOR  BRONZE 
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Figure  5  e 

ANNUAL  AVERAGE  PRICE  OF  ALUMINUM  INGOT 


Figure  6 


56 


TABLES 


TABLE  1 


COMPARISON  OF  HIGH  FEASIBILITY  MATERIALS 


Penny 

Bronze 

Copper  - 
30%  Zinc 

Bronze 
Clad  Steel 

Chromized 

Steel 

Aluminum 

Ease  of  Coin  Fabrication 

B 

B- 

X 

X 

A 

Raw  Materials  and  Strip 

Present  Cost 

X 

C 

B- 

B  + 

A+ 

Present  Availability 

B 

B 

B 

X 

B 

In-House  Production  Feasibility  (long  range) 

A 

B 

B 

X 

B 

Long  Range  Seigniorage  Protection 

X 

X 

B  + 

A 

A+ 

Public  Acceptability 

General 

A 

B+ 

B+ 

B 

B- 

Coin  Machines 

A 

A 

B 

B 

B- 

Durability 

B 

B 

B 

A 

B 

A  ■  Excellent 
B  ■  Good 
C  ■  Fair 

X  -  Poor-Unacceptable 
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TABLE  2 


Composition,  % 

Alloy 

Aluminum*  Manganese  Magnesium  Chromium 

1100 

99.0  minimum 

3003 

96.8  minimum  1.2 

5052 

96.0  minimum  2.5  0.25 

*  Small 

quantities  of  common  impurities  such  as  iron, 

silicon,  copper  and  zinc  may  be  present. 
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TABLE  3  -  COMPARISON  OF  SUPPLY-DEMAND  FACTORS 
(AMOUNTS  IN  THOUSANDS  OF  SHORT  TONS  AND  REFLECTING  1971  DATE) 


Aluminum 

Chromium 

Copper 

Iron 

Magnesium  2/ 

Manganese  3/ 

Iron 

Ore 

A.  U.S.  production 

Bauxite-512 

0 

1,522 

54,300 

123 

38 

503 

B.  Imported  to  U.S. 

Bauxite-3029 

Alumina-1315 

403 

181 

27,700 

4 

1,147 

467 

C.  Primary  suppliers 

to  U.S. 

Bauxite : 

Jamaica 

Surinam 

Dorn.  Rep. 
Alumina: 
Australia 
Surinam 

Jamaica 

So.  Africa 
USSR 

Turkey 

Philipp. 

Peru 

Chile 

So.  Africa 

Canada 
Venezuela 
Braz i 1 
Liberia 

Canada 

Gabon 

Brazil 

So.  Africa 
Zaire 

Canada 

Mexico 

Peru 

Honduras 

D.  Primary  world 

producers 

Jamaica 

Australia 

Surinam 

USSR 

So.  Africa 
Turkey 

Philipp . 

US 

Chile 

Canada 

USSR 

US 

Australia 

US 

USSR 

Norway 

Comm.  Block 
So.  Africa 
Brazil 

Gabon 

Canada 

USSR 

US 

E.  Total  world 

Bauxite-14396 

2,184 

6,535 

488,400 

257 

9,998 

6,078 

production 

Alumina-12788 

Refined  Metal  4 J 

A.  Approximate  price 

27 

33 

101 

4 

38 

35 

28 

per  pound 

B.  U.S.  demand 

C.  U.S.  production 

D.  Imported  to  U.S. 

E.  Primary  suppliers 

4,125 

3,925 

690 

Canada 

Norway 

( ferrochrome) 
220 

216 

54 

So.  Africa 

2,072 

1,800 

164 

Canada 

Chile 

108,100 

81,400 

300 

Misc. 

938 

879 

84 

Greece 

Ireland 

1,170 

809 

186 

Misc . 

1,209 

766 

325 

Canada 
Aus  trail. 

Supp ly -Demand 
Projections  1/ 

A.  Estimated  U.S. 

reserves 

13,000 

1,800 

108,000 

18,000,000 

15,000 

0 

50,000 

B.  Est .  cumulative 

U.S.  req.  to  2000 

370,000 

19,100 

92,700 

3,200,000 

43,000 

47,000 

62,000 

C.  Est.  free  world  re¬ 
serves  ( incl .  U.S.) 

2,405,000 

771,600 

379,000 

141,900,000 

250,000 

394,000 

110,000 

D.  Est.  cumulative  free 

world  req.  (incl. 
U.S.)  to  2000 

1,000,000 

82,770 

392,600 

11,868,000 

201,400 

300,000 

212,000 

1/  Estimated  reserves  are  based  on  the  highest  price  reported  in  the  U.S.  Industrial  Outlook.  As 
-  the  price  of  metal  increases  the  amount  of  potentially  recoverable  reserves  increase. 

?/  Ore  euantities  represent  metal  only;  refined  quantities  include  non-oetallic  totals. 

1/  Ore  amounts  represent  magniferous  ore  for  the  U.S.;  refined  amounts  represent  manganese  ferro- 

4/  Difference  between  production  plus  imports  compared  with  demand  may  be  accounted  for  by  scrap, 
industry  stocks  and  exports. 
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TABLE  4  —  Annealing  Summary 


Hardnesses  In  Rockwell  15T  Units 


Alloy 

Gage 

Before 

Annealing 

1100°F 

1200®F 

1300  °  F 

210  Bronze 

.0500  inches 

88.0 

46.0 

45.0 

43.0 

220  Bronze 

.0500 

88.0 

54.0 

50.5 

49.0 

226  Bronze 

.0510 

89.0 

56.5 

52.5 

51.0 

230  Brass 

.0505 

85.0 

57.5 

55.0 

52.0 

260  Brass 

.0500 

90.0 

54.0 

51.5 

49.5 

Bronze-Clad 

.0530 

79.0 

79.0 

78.0 

77.0 

Steel 

Chromized 

.0460 

72.5 

72.5 

72.5 

72.5 

Steel 

1100  Alum. 

.0480 

56.5 

Note:  A 

high  temperature 

3003  Alum. 

.0485 

65.0 

softening  treatment  is 
not  required  for  products 

5052  Alum. 

.0500 

79.0 

of  high  relief  aluminum 
alloy  coins. 
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TABLE  5  -  Cost  Comparison  for  One-Cent  Blanks  of  Penny  Bronze  and 
Penny  Bronze  Clad  10%  on  Both  Sides  of  Steel 


Copper-5%  Zinc  Copper-5%  Zinc  Clad  Steel 


Metal  Cost  $0.87  per  pound 

Strip  Fabrication  Cost  0.09 

Gross  Strip  Cost  $0.96  per  pound 


Less  Scrap  Value  - 
gilding  metal 
composite 

Net  Cost  of  Blanks 

Density 

Net  Cost  on  Volume 
Basis 

Relative  Cost  Per 
Blank 


-  0.44 

$0.52  per  pound 

0.320  lbs.  per 
inch3 

$0,166  per  inch3 
1.00 


$0.26  per  pound 
0.26 

$0.52  per  pound 


-0.05 

-0.02 

$0.45  per  pound 
0.291  lbs.  per  inch3 

$0,131  per  inch3 

0.79 


Data  used  in  calculations 

Raw  material  costs:  Copper  -  $0.90  per  pound;  Zinc  -  $0.30  per 

pound;  Steel  -  $0.10  per  pound. 

Percent  scrap  generated  in  strip  fabrication:  Penny  bronze  - 

28%;  Penny  bronze  clad  steel  -  35%. 

Percent  scrap  generated  in  blanking:  Both  materials  -  28%. 


Value  of  scrap: 
clad  steel  - 
estimate) . 


Penny  bronze  —  90%  x  metal  valuer  Penny  bronze 
20%  x  metal  value  (This  may  be  an  optimistic 
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Appendix  A 


A  STUDY  OF  FUTURE  CENT  DEMAND  AND  MATERIALS  -  PROJECT  PLAN 


Statement  of  Problems 


1. 

2. 

3. 


Potential  negative  seigniorage  and  hoarding 
of  cent. 

Implications  on  new  Denver  Mint  strip  facility. 

Lack  of  satisfactory  short  term  (as  related  to* 
production  scheduling  and  inventory  require¬ 
ments)  and  long  term  (as  related  to  coining 
capacity  requirements)  demand  forecasts. 


Scope  of  Study 


^ •  Test  and  analysis  of  promising  substitute  cent 
materials  including  changes  in  size  and  copper 
content . 

2.  Study  of  the  feasibility,  acceptability,  and 

benefits  and  impact  of  an  additional  coin  de¬ 
nomination  between  the  lc  and  5c  pieces. 

3.  Analysis  of  the  coin  distribution  and  consump¬ 

tion  system  to  improve  our  ability  to  predict 
short  and  long  range  coin  demands. 

4.  Forecast  of  cent  requirements  for  1980-1990. 

5.  Recommendation  of  strip  production  or  storage 

facility  for  the  new  Denver  Mint. 

6.  Recommendation  for  new  coinage  legislation. 

Methodology 


1.  Alternate  cent  materials  and  sizes. 

a.  Review  of  potential  high  feasibility 
materials  with  respect  to  raw  material 
availability  and  costs,  strip  and  coin¬ 
age  production  costs,  ease  of  fabrica¬ 
tion,  acceptability,  longevity,  compat¬ 
ibility  with  present  coinage,  counter- 
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felting  potential,  energy  consumption  and 
vending  machine  use. 

b.  Perform  preliminary  screening  of  available 
alloys  and  establish  a  priority  list  of 
high  feasibility  materials. 

c.  Perform  laboratory  scale  coin  fabrication 
studies  on  several  high  feasibility  mate¬ 
rials  and  sizes. 

d.  Perform  pilot  scale  coin  fabrication 
studies  on  the  most  promising  of  the  high 
feasibility  materials  and  sizes  above. 

e.  Present  samples  for  review  and  approval  by 
Treasury  and  Federal  Reserve  System  officials. 

2.  Demand  Analysis 

a.  Review  the  coin  ordering,  storage,  and  dis¬ 
tribution  system  and  past  bank  usage  data. 

b.  Attempt  to  correlate  coin  usage  with  certain 
selected  short  and  long  range  economic  and 
expenditure  indicators. 

1.  Determine  the  number  of  coins  in  circu¬ 
lation,  by  denomination. 

2.  Determine  the  coin  loss  rate,  particularly 
of  cents. 

c.  Perform  a  market  analysis  of  the  acceptability 
and  impact  of  a  new  coin  denomination  on 
demand . 

3.  Review  the  impact  of  the  above  on  long  term  coin¬ 
ing,  strip  production  and  storage  capacities. 
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S  che  dul e 


Complete 
Complete 
1974. 
Complete 
1974  . 
Complete 
Complete 


laboratory  scale  cent  alloy  study,  November  1,  1973. 
p  ot  scale  most  promising  alloy  study,  April  1, 

impact  of  new  coin  denomination  study,  January  1, 

cent  demand  study,  February  1,  1974. 

final  report  and  recommendations,  June  1,  1974. 


S  taf  fine 

Members  of  the  study  committee  will  be  as  follows: 

Bureau  of  the  Mint 

Dr.  Alan  J.  Goldman  —  Chairman 

Dr.  George  E.  Hunter 

William  J.  Murphy 

Deborah  A.  Duke 

Francis  R.  DeLeo 

Office  of  the  Secretary  of  the  Treasury 
Richard  Schmidt 
Homer  V.  Hervey 
C.  William  Smith,  Jr. 

Board  of  Governors  of  the  Federal  Reserve  System 
James  L.  Stull 
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Approved: 


ls^s 


.  /> 

sy/r  - — >*?* -  . 


As  actant  Secretary  for  Administration 


* 

Approved:  _ £,  jYX^CdLl^ _ 

Associate  Director,  Division  of  Federal  Reserve  Bank  Operations 

Board  of  Governors  of  the  Federal  Reserve  System 


Date:  'Z/jjJjZ 
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Appendix  B 
A  BILL 


To  authorize  the  Secretary  of  the  Treas 
alloy  and  weight  of  the  one-cent  piece. 


asury  to  change  the 


Be  it  enacted  bv  thp  S  PH  fl  f  O  on  A  _  r- 


read  as  follows: 


"(b)  Whenever  the  Secretary  of  the 
Treasury  determines  that  the  use  of  copper 
in  the  one-cent  piece  is  no  longer 
practicable,  he  may  change  the  alloy  of 
the  one-cent  piece  to  not  less  than  96  per 
centum  of  aluminum  and  such  other  metals 
as  he  shall  determine.  The  one-cent  piece 
authorized  by  this  subsection  shall  have 
such  weight  as  may  be  prescribed  by  the 
Secretary . " 


66 


Appendix  C 

EXPERIMENTAL  PROCEDURES  FOR  COINING  STUDIES 


it  S*fip®  °f  each  all°y  were  received  in  the  hard 
as  rolled  condition  and  samples  were  taken  to  ver¬ 
ify  chemical  composition,  thickness,  and  Rockwell 
hardness.  A  15  kg  load  hardness  test  was  used. 

Several  feet  of  each  copper-zinc  and  aluminum  alloy 
were  cold  rolled  at  the  Philadelphia  Mint  to  stan¬ 
dard  penny  strip  thickness  of  0.0495  ±  0.0015  inches. 
The  bronze  clad  steel  and  chromized  steel  sample 
strips  were  received  at  the  proper  thickness.  The 
strips  were  then  blanked  using  standard  gilding  metal 
blanking  tool  clearances  of  approximately  7  percent. 
Blank  diameter  and  hardnesses  were  measured. 

The  blanks  were  softened  by  heating  to  various 
temperatures  in  a  continuous  belt  annealing  furnace 
in  order  to  simulate  production  annealing  conditions 
and  hardnesses  were  again  recorded.  Approximately 
sixteen  minutes  were  required  to  travel  through  the 
furnace  hot  zone.  It  is  estimated  that  the  temperature 
of  the  blanks  reached  the  furnace  temperature  for  a 
small  fraction  of  this  period. 

In  preparation  for  coining,  the  blanks  were 
cleaned  to  remove  tarnish,  grease,  or  dirt.  The  bronze 
alloys  and  bronze  clad  steel  were  tumbled  in  a  cleaning 
solution  of  soap  bark  and  cream  of  tartar  for  15  to  20 
minutes  and  the  aluminum  alloys  and  chromized  steel 
were  rubbed  clean  with  a  cloth  saturated  with  alcohol. 
Some  of  each  type  of  blank  were  upset  using  the  stan¬ 
dard  penny  blank  upsetting  machines  and  others  were 
tested  in  the  nonupset  condition.  Aluminum  was  later 
tested  us ing  several  edge  upset  configurations. 

Blanks  of  each  alloy  and  gage,  upset  and  nonupset, 
were  then  coined  using  nonsense  dies,  and  the  tonnage 
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required  for  complete  fill  of  image  detail  and  letter¬ 
ing  was  recorded.  In  some  cases,  complete  fill  could 
not  be  achieved.  The  nonsense  dies  were  designed  to 
simulate  the  actual  penny  dies  with  regard  to  relief 
and  location  of  images  and  lettering.  In  this  way, 
coining  characteristics  of  the  alloys  could  be  com¬ 
pared  relative  to  one  another  without  creating  a  large 
number  of  potentially  valuable  numismatic  oddities, 
i.e.,  pennies  stamped  of  alloys  other  than  95  percent 
copper  -  5  percent  zinc,  gilding  metal.  Finally,  1974 
cent  dies  were  used  to  strike  a  carefully  controlled 
number  of  aluminum  alloy  coins. 
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Appendix  D 

EXPERIMENTAL  PROCEDURE  FOR  WEAR-CORROSION  TESTS 


The  accelerated  wear-corrosion  tests  involved  ex¬ 
posure  of  the  experimental  alloys  to  conditions  which  • 

approximate  actual  service  for  circulating  coinage. 

From  extensive  weighing  of  circulating  cents  drawn 
from  circulation,  it  is  concluded  that  the  test  sim¬ 
ulates  1  1/2  to  2  years  of  service. 

Note  that  blanks  were  utilized  in  lieu  of  coins 
for  reasons  of  security.  Although  the  absolute  weight 
losses  would  have  been  higher  had  coins  been  used,  the 
comparison  is  valid  for  blanks  since  the  relative 
losses  in  weight  rather  than  absolute  losses  (which 
are  a  function  of  contour)  are  relevant  for  purposes 
of  this  study. 

Five  hard,  upset,  blanks  representing  each  exper¬ 
imental  alloy  and  five  gilding  metal  blanks  were 
weighed  and  subjected  to  48  hours  of  tumbling  in  a  ball 
mill  containing  450  milliliters  of  SAE  30  oil,  150 
milliliters  of  artificial  sweat  solution  and  3  pounds 
of  sea  sand.  The  sweat  solution  consisted  of:  10.00 
grams  NaCl;  1.25  grams  Na2HP0*,;  1  milliliter  lactic 

acid;  and  1  liter  distilled  water. 

The  blanks  were  weighed  before  and  after  tumbling 
in  order  to  determine  the  weight  loss.  A  comparison 
was  made  between  the  percentage  weight  losses  for  the 
experimental  alloys  and  for  the  gilding  metal  blanks. 
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UNITED  STATES  GOVERNMENT 


Memorandum^ 


F.  H«  MacDonald 


DEC  21  1973 


DATE: December  19,  1973 


Alan  J.  Goldman 


OFFICE  OF 
SUPERINTENDENT 


George  G.  Ambrose  Jt l'  j  s  M/NT  AJ  DENVER 

Report  on  Visits  to  the  Italian,  Spanish  and  Portuguese  Mints 

Visits  to  the  Italian,  Spanish  and  Portuguese  Mints  were  made 
during  the  first  two  weeks  in  December  in  order  to  discuss  tech¬ 
nical  problems  encountered  and  processes  used  in  the  fabrication 
of  aluminum  strip  and  manufacture  of  aluminum  coins,  and  to 
observe  productions  related  to  the  manufacture  of  aluminum  and 
all  other  coins  for  issue  at  each  of  the  three  facilities. 

Based  upon  information  gained  during  our  visits,  we  foresee 
no  problems  of  consequence  in  going  into  production  on  the  alumi¬ 
num  cent  coin.  Annealing  of  blanks  will  not  be  required,  and 
upsetting  may  not  be  necessary.  Also,  after  further  investigation 
with  our  strip  suppliers,  we  may  be  able  to  eliminate  the  cleaning 
of  aluminum  blanks  by  purchasing  strip  in  a  sufficiently  clean 
condition,  as  is  the  recent  procedure  at  the  Portuguese  Mint. 

A  detailed  report  on  our  visit  to  each  of  the  three  mints  is 
provided  in  the  following  paragraphs. 

ITALIAN  MINT  (G.  Pinzaronni,  M.  Girlanda) 


A  coin  shortage  was  evident  in  Rome  where  merchants  used 


pieces  of  hard  candy  and,  in  one  case,  a  half  stick  of  gum  to  make 
up  correct  change.  It  is  difficult  to  comprehend  the  reasons  for  * 
the  Mint  operating  on  only  on!  shift  per  day  when  more  extensive 
production  could  relieve  the  shortage  of  coins. 


Buy  U.S.  Savings  Bonds  Regularly  on  the  Bay  roll  Savings  Plan 


An  aluminum  alloy  containing  3.5  +  0.3%  magnesium  and  0.3  + 

0.1/  manganese  is  used  for  the  10  lire  (having  a  value  1.6  cents) 
and  5  lire  (having  a  value  of  0.8  cents)  coins.  Strip  is  produced 
in-house  from  both  semi-continuously  cast  ingots  and  purchased 
extrusions.  A  resistance  or  medium  frequency  furnace  is  used  to 
melt  the  alloy.  Foseco  20213  (Terraco te  35)  is  used  for  the  melt 
cover  to  eliminate  impurities.  Four  castings  having  dimensions  3" 
x  10n  x  9-1/2  feet  are  produced  simultaneously.  An  aluminum- 

magnesium  mold  is  used  in  the  casting  machine.  The  casting  speed 

.  \ 

is  approximately  3"  per  minute. 

The  ingots  are  soaked  in  an  electric  resistance  furnace  at 

1020°F  for  24  hours  and  furnace  cooled.  The  surface  is  then  milled 

. 

before  reheating  to  900°F  for  hot  rolling.  After  six  hours  at  this 
temperature,  the  ingot  is  hot  rolled  to  a  thickness  of  0.100"  and 
coiled.  The  coils  are  slit  and  then  welded  under  an  argon  blanket. 
Extrusions  having  a  cross  section  of  0.480"  x  3.22"  are  cold  rolled 
to  0.100",  welded  and  then  handled  in  the  same  manner  as  the 
material  cast  in-house. 

After  cold  rolling  to  approximately  25%  above  the  final  thick¬ 
ness,  the  coils  are  annealed  at  800°F  for  8  hours  and  the  surface 
wire  brushed.  The  coils  are  then  rolled  to  finish  gage  and  blanked. 
Blanking  scrap  is  coiled  rather  than  chopped. 

Aluminum  blanks  are  barrel  washed  in  a  water  soluble  detergent, 

rinsed  in  water  and  dried  in  a  centrifugal c drier .  The  latter  proces? 

. 

also  deburrs  the  edges  of  the  blanks.  After  blank  inspection,  the 


blanks  are  ready  for  coining.  The  5  and  10  lire  blanks  are  not 
upset  before  striking.  » 

No  lubrication  is  applied  to  the  blanks  prior  to  their  place¬ 
ment  in  the  feeding  bowls  of  the  presses;  however,  a  light  machine 
applied  to  the  edges  of  the  blanks  (of  aluminum,  bronze  and 
stainless  steel)  by  felt  surrounding  the  tube  feeder. 


'■fell  SfhiuJU 

U.-/A  Qt( 


Die  life  for  the  aluminum  coins  is  200-300,000  compared  with 
120,000  for  bronze  and  80,000  for  stainless  steel.  The  hardness 
of  the  blanks  prior  to  coining  is  R 

15T-8i 

Other  points  ,of  interest  are  as  follows: 

1.  An  automated' batch  type  container  mounted  on  a  track  and 
having  2  additional  degrees  of  freedom  for  rotation  in  and 
out  of  the  solutions  and  for  rotation  while  in  the  baths  is 
used  for  holding  blanks  during  cleaning  and  rinsing. 

2.  A  steel  containing  0.56%  C,  0.75%  Si,  0.30%  Mn,  1.00%  Cr, 
2,25 %  W  is  used  for  dies.  It  is  hard^elss  in  a  salt  bath  at 
1670°?,  quenched  in  oil  and  tempered  at  575°C  to  a  hardness 
of  Rockwell  C  60-65.  Holden  "Hard  Case  600 °C"  is  the  salt 
used  in  the  hardening  furnace. 

3.  1. 5-2.0  million  coins  are  produced  on  one  shift  each  day 

\ 

using  16  Schuler  M150  presses  operating  at  250-275  SPM  and  9 
old  Taylor-Challen  presses.  A  maximum  of  2.5  million  pieces 
have  been  produced  on  a  12-hour  shift. 
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4.  Typical  press  tonnages  for  coining  are  80  and  100  tons 
for  the  50  and  100  lire  stainless  steel  pieces  and  40-50  tons 

*  4  J  '  1 

for  the  10  lire  aluminum  piece.  The  diameter  of  the  latter 
(23.3  MM)  is  only  slightly  less  than  that  of  the  50-lire  piece 
(24.8  MM). 

5.  Medals  are  made  from  an  alloy  containing  80%  copper-20% 
zinc.  They  have  a  more  brassy  appearance  than  the  U.S. 

Mint’s  90%  copper-10%  zinc  bronze  medals. 

VISIT  TO  MADRID.  SPAIN  MINT 

i  \ 

Met  with  Mr.  Jose  E.  Morando,  Chief  of  Coin  Production,  and 
his  two  assistants. 

Although  in  the  past  several  years  Spain 'has  produced  two 
high  aluminum  alloy  coins,  the  10-Centimo  piece  was  dropped  from 
production  during  CY  1972  and  the  50-Centimo  piece  while  being 
struck  this  year,  will  not  be  struck  thereafter.  The  apparent 
reason  for  deleting  the  two  aluminum  coins  from  production  is  their 
low  face  value  and  the  lack  of  need  for  fractional-Peseta  coins  in 
daily  commercial  transactions,  since  prices  for  the  most  part  are 
quoted  in  even  Pesetas. 

The  50-Centimos  coins  is  comprised  of  96.5%  aluminum  and  3.5% 
magnesium,  the  material  for  which  is  all  purchased  in  approximately 
5-inch  strip  width,  from  Alcan-Spain.  Strip  is  stored  indoors 
always  and  long-term  storage  presents  no  problem  on  surface  quality. 

The  procedure  for  processing  the  purchased  aluminum  strip  into 
50-Centimos  coins  is  as  follows.  Coils  are  set  up  in  a  Cradle- 
straightener  for  feeding  into  the  blanking  press  (six  presses,  one 
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of  which  is  relatively  new,  were  noted) .  Wynns  metal  working  con¬ 
centrate  soluble  oil,  with  a  mixture  of  1  part  oil  to  99  parts 
water,  is  applied  to  the  strip  by  means  of  a  drip  lubrication  sys¬ 
tem  immediately  preceeding  the  die  set.  This  is  to  reduce  dis¬ 
persion  of  aluminum  dust  and  wear  on  the  punches  and  thimbles  for 
longer  life  between  sharpenings.  Web  scrap  from  the  blanking 
press  is  recoiled  in  strip  form  and  returned  to  the  strip  supplier. 
The  newer  blanking  press  can  be  operated  at  about  300  spm  on  the 
5-inch  aluminum  strip. 

Aluminum  blanks  are  not  annealed,  but  are  moved  directly  to 
the  cleaning  line  after  blanking.  This  is  important  in  order  to 
remove  the  soluble  oil  residue  from  the  blanks  to  deter  stain  and 
discoloration.  Blanks  are  cleaned  by  tumbling  in  an  alkaline 
detergent  (Alcasol)  mixture  of  1  part  detergent  to  20  parts  water, 
for  about  1  hour.  Blanks  are  then  rinsed  tumbled  for  about  1 
minute  in  2%  sulfuric  acid  solution  to  brighten  the  surface, 
rinsed  in  water,  and  then  tumbled  in  a  heated  air  stream,  320 
pounds  per  1/2  hour.  The  50-Centimo  blanks  are  not  upset. 

The  aluminum  blanks  are  then  moved  to  the  coin  press  opera¬ 
tion  for  coining.  One  M150  Schuler  press  was  observed  stamping 
the  50-Centirao  coin  at  a  rate  of  150  spm.  No  lubricant  is  applied 

•  i 

to  the  face  of  the  blank;  however,  the  edges  of  blanks  for  all 
reeded  coins,  including  the  50-Centimo,  are  lubricated  on  the 
edges  by  the  application  of  vaseline  by  hand. 


»» 
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Hard no as  of  the  aluminum  blanks  in  about  R15T_8l.  nic  life 
expel  toncoil  on  tho  50-Ontimoo  coin  is  relatively  low:  Obverse, 
270,000  and  rovorno,  776,000  strikes  per  die  —  design  of  the  dies 

i 

contribute  to  n  high  rate  of  cracking  of  the  obverse  dies*  The 

«  * 

die  Ilf e |  however ,  in  still  in  excess  of  that  experienced  on  the 

* 

l-Pesatn  coin  which  is  obout  equivalent  in  diameter  but  a  harder 
coppar /aluminum  alloy:  Obverse,  186,000  and  reverse,  298,000 

i 

strikes , 

Other  points  of  interoat  relative  to  the  Spanish  Mint  opera¬ 
tions  follow. 

1.  Tho  Spanish  Mint  in  part  of  a  complex  which  includes  the 

t  • 

« 

Mint,  the  printing  of  currency  and  otampn,  and  the  government 
printing  function.  Ovorall  administrative  support  for  pur¬ 
chasing,  paraonnol,  payroll,  occur lty  and  maintenance  is  pro¬ 
vided  by  tho  central  complex,  with  the  Mint  being  renponsiblc 

a 

for  Its  own  operationa.  The  Mint  is  a  modern  facility,  well 
kept,  and  Is  being  operated  in  nn  efficient  manner,  it  appears. 

2.  Four  A.TAX  Magna  thermic  induction  furnaces,  400  pound 

* 

capacity,  130  KW,  2100  cycles  per  second  arc  in  use  und  cost 
each  400  pound  molt  into  two  hook  molds.  Cupro-nickol  and 
aluminum-bronze  are  cast  into  335  MM  x  72  MM  x  1  meter  long 

t 

ingots,  2  from  each  furnace. 

3.  Cupro-nickol  Ingots  are  heated  to  980°C  in  a  resistance 
furnace  and  hot-rolled  from  72  MM  gauge  to  12,5  MM  gauge, 
globe  nro  then  milled  on  a  Loowy-Robortaon  miller  with  1/2  MM 
being  removed  from  each  side,  then  cold  rolled  to  4  MM,  up- 
colled,  and  annealed.  (-Hot  rolling  and  cold  rolling  are 
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cxecutcd  on  the  onmc  mill,  with  rolls  being  changed  out  for 
each  change  from  hot  to  cold  rolling.)  Annealing  is  performed 
to  eliminate  springing  of  the  coils  on  the  payoff  reel  into 
the  pickcling  and  welding  process  and  into  the  finish  mill. 

4.  Cupro-nickel  coils  are  then  processed  through  a  sulfuric— 
dichromate  cleaning  solution  and  4  coils  are  welded  together  - 
on  an  in-line  operation.  The  welded  coils  are  then  processed 
through  a  two-high,  reversing,  finish  mill  to  a  final  gauge 

of  1.56  MM  (5  Peseta),  blanked^ upset  and  blanks  are  then 
annealed  on  two  24-inch  wide  belt,  annealing  furnaces. 

5.  The  Spanish  Mint  currently  has  3  Schuler  and  28  Spanish 
type  coin  presses,  and  has  expressed  some  problems  with  the 
Schuler  press  and  an  interest  in  the  KME  press.  One  press 
operator  is  assigned  2  presses.  Average  production  is  1.6 
million  pieces  per  day  on  one  11-hour  shift  per  day  with 
total  Mint  employment  at  160. 

6.  All  blanks,  other  than  aluminum,  are  counted  between 
processes  for  security.  Aluminum  blanks  are  weighed,  only. 

7.  The  Spanish  Mint  has  an  S  and  K  (Schurman) ,  1250  ton, 
hydraulic  press  on  hand  —  like  the  one  we  have  on  order. 

Their  use  for  the  press  during  the  year  it  has  been  installed 
is  for  medal  striking.  Although  their  press  has  the  hydraulic 
extraction  device  for  use  in  work  with  collars,  they  prefer 

to  not  use  collars  for  the  3-inch  diameter  medals  because 
more  strikes  are  required  and  the  medals  fin  badly.  The 
medals  are  thus  allowed  to  splash,  which  is  removed  by  use 
of  cutting  tool  and  lathe  after  the  medal  is  finished.  The 
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Spnnish  Mint  is  able  to  strike  a  very  high  relief  medal  in 
pure  copper  with  2  strikes  on  the  press  (interim  anneal) , 
without  a  collar,  at  125-150  Kg.  per  square  millimeter  pressure. 
The  pure  copper  medals  are  dipped  in  ammonium— sulfate  solu¬ 
tion  for  final  surface  treatment  which  imparts  an  attractive 
antique  finish. 

Metallurgical  Laboratory  (Dr.  Ordonez  and  Mr.  Martinez) 

The  metallurgical  laboratory  is  part  of  the  laboratory  which 
services  the  Engraving  and  Printing  factories  as  well  as  the  Mint. 

The  major  pieces  of  equipment  are  a  Perkin-Elmer  403  atomic  absorp¬ 
tion  unit,  a  single  channel  Hilger-Watts  X-ray  spectrograph  and 
several  metallagraphic  microscopes. 

The  aluminum  coinage  alloy  is  analyzed  primarily  using  the 
atomic  absorption  unit  to  measure  magnesium,  manganese,  iron, 
copper,  bismuth,  chromium,  antimony,  lead,  nickel  and  zinc. 

Aluminum  content  is  calculated  by  difference.  Two  typical  analyses 
are  attached.  Silicon  content  is  sometimes  measure*/ by  a  wet 
chemical  technique  but  it  has  never  been  present  in  amounts 
exceeding  0.1%  in  the  material  supplied  by  Alcan  (Spain).  The 
allowable  magnesium  content  is  3. 5-4.0%.  Manganese  is  allowable 
up  to  0.5%  maximum,  iron  to  0.3%  maximum,  copper  to  0.2%  maximum, 

•  9 

and  other  elements  to  0.01%  each  except  silicon  as  mentioned  above. 
(The  presence  of  magnesium,  manganese,  iron  and  copper  in  the  amounts 
indicated  on  the  typical  analyses  results  in  a  coin  and  coin  blank 
of  greater  hardness  than  necessary.  The  high  blank  hardness  forces 
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thc  Spanish  Mint  to  use  lubricant  during  blanking.  This,  then  forces 
them  to  clean  the  blanks  even  though  the  as-received  strip  is  clean 
and  free  of  metal  fines  and  rolling  oil.  In  spite  of  the  hardness, 
they  are  able  to  coin  without  annealing;  however,  die  life  is,  no 
doubt,  adversely  affected  by  the  hardness  of  the  blank.) 

The  proper  tubes  and  liquid  standards  will  be  required  at  our 
laboratories  so  that  the  atomic  absorption  units  at  our  facilities 
can  be  used  to  rapidly  measure  aluminum  content  by  difference  as 
is  done  at  the  Spanish  Mint. 

The  Spanish  Mint  laboratory  had  rejected  three  in-house  cupro¬ 
nickel  melts  for  insufficient  nickel  content  on  the  day  we  visited 

•  • 

the  laboratory •  Castings  do  not  meet  the  chemistry  specifications 
are  remelted.  It  is  noted  that  their  specification  of  allowable 
copper  content  of  74.5-75.5%  and  manganese  content  of  0-0.4%  is 
than  that  used  by  the  U.S.  Mint.  Sodium,  lithium  and 
magnesium  have  been  tried  as  deoxidents  for  75—25  cupro— nickel  and 
discarded.  Silicon  is  added  occasionally  as  a  Cu-Si  master  alloy. 
The  maximum  allowable  residual  silicon  is  0.1%. 

The  laboratory  is  involved  in  counterfeiting  studies  in  much 
the  same  manner  as  the  Washington  laboratory  of  the  U.S.  Mint. 

The  Spanish  Government  has  a  much  more  severe  problem  with  counter¬ 
feit  current  coins  than  we  have.  Most  are  manufactured  in  horth 
Africa#  We  were  shown  stainless  steel,  tin-lead-antimony  and 
nickel  plated  brass  versions  of  the  75-25  cupro-nickel  50  peseta 
counterfeit  current  coins  with  a  similar  surface  appearance  to  75- 
25  cupro-nickel.  We  were  also  shown  a  laminated  gold  plated  plati¬ 
num-copper-silver  coin  which  weighs  the  same  as  the  valuable  1880 
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gold  piece  that  was  falsified.  The  quality  of  engraving  on  the 
counterfeit  coins  was  generally  fair  to  poor. 

Museum 

The  Spanish  Mint-Engraving  and  Printing  building  houses  a 
beautifully  displayed,  very  extensive  collection  of  ancient  and 
more  recent  coins,  medals,  paper  money,  some  antique  furniture  and 
old  blanking  and  coining  equipment.  The  museum  is  open  to  the 
public  without  charge.  Medals  are  sold  at  the  museum. 

THE  MINT  OF  PORTUGAL  (Fernando  M.  P.  Moutinho) 

In  1969,  the  alloy  of  the  10  centavo  coin  was  changed  from 
copper-3  zinc-2  tin  to  aluminum-2. 5%  magnesium.  The  value  of  this 
coin  is  0.4  cents  and  very  few  are  seen  in  circulation.  The  very 
light  weight  (0.5  gm.)  and  diameter  (15  MM  which  is  noticeably 
smaller  than  the  19.05  MM  U.S.  cent)  caused  initial  lack  of  public 
acceptance  and  inflation  has  caused  the  piece  to  have  very  little 
purchasing  value.  Portugal  is  starting  to  consider  the  metal 
value  of  all  of  their  copper-containing  coins  and  Mr.  Moutinho  was 
interested  in  a  copy  of  the  Treasury  Department  report  on  alternate 
coinage  materials. 

Aluminum  alloy  strip  is  purchased  in  the  clean,  oil-free  con¬ 
dition  from  Alcan  and  can  be  stored  in  an  air-conditioned  vault 

prior  to  blanking.  Coin  blank  scrap  is  chopped  and  remcltcd  for 

v  , 

purposes  other  than  coinage.  Although  aluminum  blanks  have  been 
traditionally  barrel-cleaned  in  a  detergent  solution,  the  Mint 
has  recently  eliminated  the  cleaning  step  without  adversely  affect¬ 
ing  coinability  or  die  life.  Blanks  are  upset  prior  to  coining. 

The  blanks  are  coined  without  any  application  of  lubrication  to 
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their  edges  or  faces.  Press  speeds  for  aluminum  »*1  somewhat 
lower  them  for  bronze  blanks  (150  vs.  200  spin)  but  this  is  due  to 

the  small  size  of  the  coin  as  well  as  the  light  weight.  The  10 

\ 

centavos  have  not  yet  been  tried  on  HME  coinmaster  1  presses  which 
were  striking  50  centavo  bronze  coins  at  275  spm  during  our  visit. 
Blank  hardness  runs  about  R15T-67  an<*  ^or  alura*-num  coins 

is  higher  than  for  bronze  of  similar  size. 

Thq  coin  requirements  of  Portugal  have  increased  greatly  from 
58  million  in  1971  to  310  million  in  1974.  Modernization  is  in 
process  in  order  to  meet  the  rapidly  expanding  demand  for  coins. 

Mr.  Moutinho  was  very  interested  in  the  4— strike  coining  presses 
used  by  the  U.S.  Mint  and  is  planning  to  visit  the  Philadelphia 
Mint  next  spring.  HME  and  Bliss  will  be  informed  that  the  Mint  of 
Portugal  is  another  prospective  customer  for  multi-strike  coining 
presses . 

Other  points  of  interest  noted  in  our  visit  to  the  Portugal 
Mint  are  discussed. 

1.  The  Portugal  Mint  apparently  casts  all  cupro-nickel 
material  for  the  5  and  2-1/2  Escudo  coins  in-house,  and  we 

,U  ..observed  the  melting  and  manual  casting  of  cupro-nickel  into 
•  a  series  of  approximately  3"  x  12"  book  molds. 

2.  An  extensive  effort  was  noted  on  processing  cupro-nickel. 
*  Three  of  4  roll  mills  on  hand  were  engaged  in  running  down 

the  3"  x  12"  x  1/2"  ingots  to  finished  gauge.  One  blanking 
press  was  observed  and  it  was  blanking  cupro-nickel  material. 
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3.  In  the  coin  press  area,  11  coin  presses  were  noted  —  3 
HME  Co inmaster  No.  1,  2  Grabener,  1  older  Schuler,  and  5 
others.  Two  operators  are  assigned  to  each  three  coin 
presses,  who  usually  take  care  of  die  setting  also.  The 
Mint  is  operated  2  shifts  per  day,  5  days  per  week,  for  an 
expected  CY  1973  production  of  250  million  coins.  With  this 
production  rate,  Portugal  is  still  experiencing  a  significant 
coin  shortage. 

4.  In  observing  the  inspection  operation,  it  appears  all 
coins  above  the  1  Escudo  denomination  are  inspected,  whereas 
all  others  are  inspected  by  sampling  techniques.  The  2-1/2, 

5  and  10  Escudo  coins  are  dropped  invididually  on  a  granite 
surface  to  detect  ring  which  appears  to  vary  with  the  density 
of  the  coin,  thickness,  delamination,  etc.  No  mechanical 
devices  are  used  in  the  inspection  procedure;  however, 

Mr.  Moutinho  indicated  they  were  purchasing  some  endless 
belt-type  equipment  over  which  coins  will  be  passed  (similar 
to  the  inspection  tables  we  have)  for  reviewing. 

Contact  with  each  Mint  was  made  through  the  respective  U.S. 
Embassy  in  Rome,  Madrid,  and  Lisbon.  Embassy  personnel  contacted 
were  helpful  and  we  found  the  Mint  personnel  at  each  of  the 
facilities  to  be  courteous  and  cooperative  in  all  respects. 

cc:  N.  G.  Theodore 
N.  Costanzo 
igby 

B.  T.  Brockenborough 
R.  C.  Cahoon 

A.  Bresnick  , 

A.  J.  Goldman 
G.  G.  Ambrose 
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INFORMATION  ON  ALUMINUM  COINS 
December  17,  1973 


I  TALI 

SPAIN 

PORTUGAL 

ALUMINUM  COIN  MFG. 

10  Lire 

5  Lire 

50  Centimo 

10  Centavo 

ALLOY 

3.5%  Magnesium 
0.3%  Magnesium 

3.5%  Magnesium 

2.5%  Magnesit 

IN-HOUSE  AL  ALLOY. 
PROD. 

t 

Yes 

No 

No 

PURCHASED  AL  ALLOY 
STRIP 

No 

Yes 

• 

(Oil-Free) 

Yes 

STRIP  LUBRICATED 
BEFORE  BLANKING 

No 

Yes' 

No 

WEB  SCRAP  COILED 

Yes 

Yes 

No-Chopped 

BLANKS  ANNEALED 

No 

No 

No 

BLANKS 

WASHED  IN  DETERGENT, 
AND  RINSED 

Yes 

Yes  -t*  2% 
Sulfuric  Acid 

No 

DRIED 

Centrifugal 

Warm  Air 

No 

UPSET 

No 

No 

Yes 

LUBRICATED  (EDGES) 

Yes 

Yes 

No 

HARDNESS  (R15T) 

81 

81 

67 

• 

COINS 

> 

EDGE 

Smooth 

I 

Reeded 

Smooth 

DIE  LIFE 

200-300,000 

Obv.  270,000 
Rev.  776,000 

F.  NT  M.  T. 

LAB ORATOR  10 
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THE  S EC RETAPY  OT  THE  TREASURY 
WA5HIMOTON  20220 


DUC  1  0  1973 
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OFFICt  OF 
SUPCR.'N  rENDFNT 
u.  S.  A1/NT  AT  DENVER 

Dear  Mr.  President: 

There  is  transmitted  herewith  a  draft  bill 
"To  authorize  the  Secretary  of  the  Treasury  to 
change  the  alloy  and  weight  of  the  one-cent  piece." 

Section  3515  of  the  Revised  Statutes,  as 
amended  (31  U.S.C.  317),  now  requires  that  the 
alloy  of  the  one-cent  piece  be  95%  copper  and 
5%  zinc  and  that  it  weigh  48  grains.  The  draft 
bill  would  authorize  the  Secretary,  when  he 
determines  that  the  use  of  copper  in  the  one-cent  • 
piece  is  no  longer  practicable,  to  change  the  alloy 
to  not  less  than  96%  aluminum  and  such  other  metals 
as  he  shall  determine,  and  to  prescribe  the  weight 
of  the  one-cent  piece  composed  of  such  alloy. 

The  proposed  legislation  is  necessitated  by 
the  steadily  rising  price  of  copper,  which  has 
increased  from  approximately  fifty  cents  per  pound 
in  January  1973  to  almost  one  dollar  by  October  of 
this  year.  The  value  of  copper  content  of  the 
one-cent  piece  has  correspondingly  increased  to 
0.6C  per  piece,  to  which  manufacturing  and  trans¬ 
portation  costs  add  another  0.2C  per  piece.  If  the 
price  of  copper  rises  to  $1.20  per  pound,  the  cost 
of  the  metal,  together  with  the  production  costs, 
will  exceed  the  face  value  of  the  one-cent  coin. 

If  the  price  of  copper  rises  to  $1.50  per  pound, 
the  metal  value  of  the  coin  alone  will  exceed 
one  cent  and  thus  hoarding  of  pennies  will  become 
profitable . 

The  proposed  .legislation  would  permit  the 
Secretary  of  the  Treasury  to  change  the  alloy  of 
the  one-cent  pioefc  when  the  price  or  availability 
of  copper  no  longer  makes  lt.s  use  practicable  in 
pennies,  thereby  preventing  hoarding  and  the 
resultant  shortage  in  pennies. 
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There  is  . 

shows  the  changes  the  draft  dij. 

existing  law. 

It  would  be  appreciated  if ^ou^oul^lay . the 
has' been1  transmitted0 to*2 the  Speaker  of  the  House 

of  Representatives. 

The  Department  h^a^ther^i^no^bjection 

of  Management  and  Budg  •  ^hAdn)inistration  1  s  program 

fo°thehesubmissPionnof  this  proposed  legislatxon  to 
the  Congress. 

Sincerely  yours, 

-*  £>■& 


(S'  jf  / 


sUt-Syt  l 

u 

George  P.  Shultz 


The  Honorable 
Gerald  R.  F°rd  . ^ 

President  of  the 
Washington,  D.  C. 


Enclosures 
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COMPARATIVE  PRINT  SHOWING  CHANGES  IN  EXISTING  LAW 

MADE  BY  DRAFT  BILL  i 

Changes  in  existing  law  proposed  to  be  made  by  the  draft  bill  are 

shown  as  follows  (existing  law  proposed  to  be  omitted  is  enclosed  in 

brackets;  new  matter  is  underscored): 

Section  3515  of  the  Revised  Statutes,  as  amended 

(31  U.S.C.  317) 


A 


Sec.  3515.  ial  The  minor  coins  of  the  United  States  shall  be 
a  five-cent  piece,  a  three-cent  piece,  and  a  one-cent  piece.  The 
alloy  for  the  five  and  three  cent  pieces  shall  be  of  copper  and 
nickel,  to  be  composed  of  three-fourths  copper  and  one-fourth 
nickel.  The  alloy  of  the  1-cent  piece  shall  be  95  per  centum  of 
copper  and  5  per  centum  of  zinc.  The  weight  of  the  piece  of  five 
cents  shall  be  seventy-seven  and  sixteen-hundredths  grains  troy, 
of  the  three-cent  piece,  thirty  grains;  and  of  the  one-cent  piece, 

forty-eight  grains. 

„  c..roMn,  nf  the  Treasury  determines  that  the 
(b)  Whenever  the  Societal y  oi  ctu-  _ - 


use  of  copper  in  the 
niny  change  t he  nll_oy 


one-cent  piece  is  no  longer  practicable,  he 
of  the  one-cent  piece  to  not  less  than  96  per 


conU,n,J1f  -nl_V.1inj.nL£n,l'  surh  oM.c  r  not.-lli L_n» 
The  onr-ccnt  pier-’  mithnri  ■-.«!  1>y  this 

weight  ns  may  be  prereribed  hjM'hc  Secretary 


shall  have  such 


nrrirMAI  IWL 


A  DILL 

To  authorise  tin*  Secretory  o£  the  Trensury  to  change  the  alloy  and 
weight  of  the  one-cant  piece. 

0 

He  li  <<n/ir  I  cdby  tjv’  flcimt  <•  and  Hounc  of  Represent ntlvon  _p/ ,  J  he 
Unitod  Btntaa  of  America  in  Congress  assembled,  That  section  3315  of 
the  Rev lead  8totutae,  aa  amended  (31  U.8.C.  317),  is  further  omendcd 
by  designating  the  existing  section  s»  subsection  (a)  and  by  adding 

I  » 

n  new  subsection  (b)  to  r<*nd  no  follows* 

"(b)  Whenever  the  Secretary  of  the  Treasury 

0 

determine*}  that  the  une  of  copper  in  the  ono-cent 
piuco  in  no  longer  prncticnble,  be  mny  change  the 
alloy  of  the  ono-cent  piece  to  not  lean  than  96  per 
centum  of  aluminum  and  such  other  roetolu  ao  he  ohall 

t 

determine.  The  one-cent  piece  authorized  by  this 
nubscction  shell  have  ouch  weight  no  may  be  pre¬ 
scribed  by  the  Decretory." 


S 


P 


OFFiGIAL  USE  ONLY 

yr/frf' 

FUTURE  CENT  DEMAND  AND  MATERIALS  STUDY  COMMITTEE  MEETING  - 

NOVEMBER  7,  1973 

Hervev  n*  tJj1Si;.meetin8  were  Mr.  R.  Schmidt,  Mr.  H.  I 
Hervey,  Dr.  C.  Friedman  and  Ms.  D.  Kramer,  Office  of 

e  Secretary  of  the  Treasury;  Mr.  J.  Stull  and  Mr.  E. 

Chaney,  Federal  Reserve  Board;  and  Dr.  A.  Goldman,  Dr. 

G.  Hunter,  Ms.  D.  Duke,  Mr.  F.  DeLeo  and  Mr.  W.  Murphy, 

Bureau  of  the  Mint. 


The  meeting  opened  with  Dr.  Goldman  updating  the 
committee  members  on  the  events  of  the  past  month. 

These  included  the  drafting  of  legislation  for  a  new 
one-cent  material  and  the  subsequent  approval  of  the 
draft  by  top  Treasury  officials.  This  legislation  would 
give  the  Secretary  of  the  Treasury  the  authority  to 
change  the  material  used  in  the  production  of  the  one-cent 
piece  from  95%  copper-5%  zinc  to  an  aluminum  alloy  of  at 
least  96%  aluminum. 


At  present  an  aluminum-magnesium  alloy  is  the  one 
which  is  being  considered  because  it  would  lend  itself 
more  readily  to  in-house  strip  production.  An  aluminum- 
1.2%  manganese  alloy  is  also  suitable  for  striking 
one-cent  coins. 


The  events  of  the  past  month  have  made  it  necessary 
to  present  the  written  committee  report  in  two  parts. 

The  first  part  will  be  a  report  dealing  with  the  alter¬ 
nate  materials  and  will  be  finalized  within  the  next  month. 
The  second  part,  dealing  with  forecasting  procedures  and 
estimates,  will  be  completed  in  April  of  1974. 

Each  sub-committee  presented  a  status  report  of  their 
findings  and/or  conclusions  to  date: 

Sub-Committee  One  -  reported  that  the  supply-demand  re¬ 
port  concerning  aluminum,  chromium,  copper,  magnesium, 
manganese,  iron  and  zinc  will  be  completed  within  the 
next  two  weeks.  Mr.  Hervey  and  Mr.  Smith  are  working  with 
this  sub-committee  to  expedite  this  report. 

The  Mint’s  fractional  usage  of  brass  mill  capacity 
and  aluminum  mill  capacity  for  FY  74  one-cent  material 
would  be  2.28%  for  brass  and  0.42%  for  aluminum.  Our 
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i  inpact  on  the  brass  mill  industry  would  be  5.42  times  as 
great  as  on  the  aluminum  mill  industry  due  to  the  fact 
that  less  aluminum  strip  would  be  required  to  produce  the 
one-cent  piece  and  aluminum  sheet  and  plate  shipments  in 

72  were  60%  greater  than  the  shipments  of  brass  mill 
products . 

While  attending  the  convention  of  the  National 
Automatic  Merchandising  Association  recently  held  in 
Chicago,  Dr.  Hunter  was  able  to  discuss  the  impact  of  a 
change  in  the  make-up  of  a  one-cent  piece  with  both  coin 
handling  industry  and  vending  machine  manufacturing  of¬ 
ficials  . 

The  coin  handling  industry  foresees  no  immediate 
problems  should  a  change  take  place.  Dr.  Hunter  was  able 
to  verify  this  by  testing  blanks  at  Whitaker  Bros. 

Business  Machines  Co.  in  Washington. 

Vending  machine  officials  from  National  Rejectors  Co. 
stated  that  their  plans  were  to  utilize  electro-optical 
detection  in  future  machines  in  order  to  obtain  greater 
reliability.  These  more  expensive  devices  will  be  needed 
to  detect  aluminum  coins.  Mars  Money  Systems  Co.,  how¬ 
ever,  has  an  expensive  machine  with  a  completely  different 
principle.  It  could  easily  be  modified  for  aluminum  cents. 
The  Coin  Acceptors  Co.  has  just  introduced  the  only  vend¬ 
ing  machine  changemaker  which  accepts  and  makes  change  in 
cents.  This  machine  will  be  made  obsolete  by  aluminum 
cents.  However,  vending  industry  adoption  of  odd  cent 
pricing  is  controversial.  Dr.  Hunter  will  provide  the 
committee  with  annual  reports  of  Coin  Acceptors  Co.  and 
National  Rejectors  Co.  by  the  next  committee  meeting. 

Experiments  to  determine  wear  and  corrosion  effects 
on  the  three  aluminum  alloys,  chromized  steel,  and  70-30 
cartridge  brass  are  in  progress  and  a  complete  analysis 
will  be  available  in  two  weeks. 

After  a  discussion  concerning  the  current  withdrawal 
of  the  San  Francisco  one-cent  piece  from  circulation  by 
the  general  public  it  was  decided  that  Sub-Committee  Three 
would  look  into  the  advantages  and  disadvantages  of  elim¬ 
inating  the  mint  mark  on  pennies. 
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Sub-Committee  Two  -  reported  that  the  Sears  Survey  is 
underway  and  results  would  be  available  in  two  weeks. 
Since  information  concerning  the  coin  inventories  of  ( 
these  stores  will  be  included  in  this  survey,  it  was 
decided  that  after  the  compilation  of  data  was  completed 
the  sub-committee  would  question  Sears  officials  concern¬ 
ing  their  reported  negative  flow-back  to  the  banks  during 
the  January  to  March  period. 

This  sub-committee  will  provide  Sub-Committee  Three 
with  a  list  of  the  variables  used  to  select  the  stores 
in  the  survey. 

The  market  study  concerning  the  acceptability  of 
introducing  a  two  or  a  two  and  one  half  cent  piece  will 
be  discussed  at  a  future  meeting.  The  committee  was  re¬ 
minded  that  preliminary  steps  in  acquiring  a  consulting 
firm  would  take  four  months# 


This  sub-committee  will  begin  to  look  into  the  ram 
if ications  resulting  from  a  change  in  the  make-up  of  the 
one-cent  piece  and  determine  the  best  means  of  informing 
the  public  so  as  to  minimize  the  possibility  of  a  coin 
shortage . 


Sub-Committee  Three  -  distributed  a  preliminary  report 
on  the  coinage  production  and  distribution  systems.  Mr. 
Schmidt  invited  members  of  the  committee  to  offer  some 
ideas  along  with  factual  criticism  on  the  report  and 
attend  their  next  sub-committee  meeting  to  be  held  on 
Monday,  November  19,  1973  at  10:00  A.M.  In  Room  902  of 

the  Global  Building  located  at  1025  Vermont  Avenue,  H.W., 
Washington,  D.C. 


Mr.  Schmidt  will  contact  the  Mint’s  Budget  and 
Finance  Division  to  acquire  the  actual  dolJ®r 
recent  U.S.  coinage  overtime  costs.  Also  to  be  det 
mined  is  whether  or  not  overtime  needed  to  produce  *°m" 
estic  coins  at  one  location  because  of  the  production  of 
foreign  coins  at  another  location  is  charged  to  the  cost 
of  producing  the  foreign  coins. 


Dr.  Friedman 
gression  analysis 


gave  a  preliminary  report  of  the  re 
and  provided  the  committee  with  a 
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graph  and  table  showing  those  variables  which  correlate 
with  net  payout.  To  be  incorporated  in  his  final  report 
will  be  the  data  provided  by  the  Sears  Survey  being  con¬ 
ducted  by  Sub-Committee  Two.  | 

Mr.  Chaney  discussed  the  Federal  Reserve  Bank 
short-term  monthly  net  payout  requirements  which  is  a 
forecasting  method  based  on  several  models.  Sub-Com¬ 
mittee  Three  will  review  the  results  obtained  from  Mr. 
Chaney's  forecasting  models. 

Mr.  Stull  reported  that  there  has  been  no  official 
response  from  the  Canadian  Banking  Association  and  that 
after  contacting  the  Assistant  Director  of  that  organ¬ 
ization  by  phone  it  was  determined  that  there  is  no  data 
available  on  the  use  of  the  U.S.  one-cent  piece  in  Canada. 

He  will  attempt  to  acquire  information  concerning  the 
amount  of  coins  returned  to  the  U.S.  by  the  Canadian  Banks. 

Mr.  Stull's  material  concerning  coin  inventories  at 
banks  has  been  converted  to  reflect  inventory  per  bank  and 
bank  branch  by  denomination.  A  summary  is  attached. 

The  next  meeting  of  the  Study  Committee  will  be  held 
on  Wednesday,  December  5,  1973  at  9:30  A.M.  on  the  second 
floor  conference  room  at  1331  G  Street  N.W.,  Washington,  D.C. 


At  t  achment 


W.J.  Murr»hy/A.J.  Gol 
November  13,  1973 


ldman 


Average  Coin  Inventories  of  Commercial  Banks  and  Branches 
(In  thousands  of  pieces) 


CENTS 

NICKELS 

DIMES 

QUARTERS 

HALVES 

*  - 

DOLLARS 

Large  Commercial  Bank. 

Range 

230-12,500 

156-5,600 

320-14,000 

276-14,800 

50-1,060 

8-35 

Mean 

2,630 

1,817 

3,631 

2,998 

183 

20 

Median 

1,515 

1,120 

2,201 

1,467 

102 

33 

Medium  Sized  Commercial 

Bank 

Range 

50-10,900 

35-2,400 

50-6,320 

36-2,924 

3-188 

0.5-22 

Mean 

1,258 

423 

1,035 

579 

28 

7 

Median 

215 

56 

118 

103 

?  1 

3.4’ 

Small  Commercial  Bank 

Range 

5-200 

4-132 

5-275 

4-200 

1-12 

0.2-2 

Mean 

78 

38 

67 

51 

5 

0.8 

Median 

44 

19 

30 

23 

4 

1.0 

Mean  for  all  Commercial 

Banks 

1,322 

527 

1,578 

1,209 

72 

v  '  9-3 

Large  Commercial  Bank  Branch 
Range 

5-200 

6-60 

15-100 

8-824 

i-io 

.05-3 

Mean 

66 

28 

48 

118 

3 

0.6 

Median 

40 

20 

30 

32 

2 

.06 

Medium  Sized  Commercial 

Bank  Branch 

Range 

5-300 

6-120 

8-200 

8-100 

.4-20 

.1-1.9 

Mean 

96 

34 

77 

45 

5 

0.5 

Median 

.  28 

17 

•  J 

31 

33 

2.5 

0.1 

Small  Commercial  Bank  Branch 
Range 

5-60 

1.2-24 

3-42 

2-32 

0.6-3 

.3-1 

Mean 

26 

10 

19 

14 

1.3 

0.1 

Median 

23 

8 

15 

11 

1.0 

0 

Mean  for  all  Commercial  Bank 

Branches 

bJ 

24 

48 

59 

3.1 

0.4 
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Future  Cent  Demand  and  Materials  Study  Committee  Meeting  -  October  10,  1973 


The  Study  Committee  convened  at  the  second  floor  conference  room  at 
1331  G  Street  N.W.,  Washington,  D.C.  Present  at  this  meeting  were  Mr.  R. 
Schmidt,  Mr.  C.  Smith,  Mr.  H.  Hervey  and  Dr.  C.  Friedman,  Office  of  the 
Secretary  of  the  Treasury;  Mr.  J.  Stull,  Federal  Reserve  Board;  and  Dr.  A 
Goldman,  Dr.  G.  Hunter,  Ms.  D.  Duke,  Mr.  F.  DeLeo  and  Mr.  W.  Murphy, 
Bureau  of  the  Mint. 


The  meeting  opened  with  each  sub-committee  presenting  a  status  re¬ 
port  of  their  findings  and/or  conclusions  to  date: 

Sub-Committee  One  reported  on  the  progress  of  the  alloy  study  being  con-  ^ 
ducted  at  the  Philadelphia  Mint.  Three  aluminum  alloys  are  being  studied 
in  terms  of  relative  force  needed  to  produce  acceptable  coins.  Minor  die 
design  changes  to  accommodate  soft  alloys  as  well  as  changes  in  materials 
are  being  investigated.  Additional  technical  information  on  the  various 
alloys  will  be  available  at  the  next  committee  meeting. 


Also  presented  were  the  findings  on  the  possibility  of  lower  density 
pennies  being  counted  in  sorting  machines  as  a  higher  denomination.  The 
assistant  chief  engineer  of  Brandt  Money  Handling  Products,  Inc.,  a  major 
coin  handling  equipment  manufacturer,  felt  that  (1)  a  change  in  diameter 
would  be  critical,  (2)  a  change  in  thickness  would  require  changes  in 
their  machines  and  (3)  the  effect  of  a  change  in  density  requires  exper¬ 
imentation  which  will  be  done  by  Brandt. 


The  data  provided  by  the  Bureau  of  Mines  on  the  supply  and  demand 
picture  through  the  year  2000  has  been  studied  and  will  be  available  at 
the  next  committee  meeting.  Magnesium  and  manganese  have  been  added  to 
the  list  of  the  metals  being  reviewed  (aluminum,  chromium,  copper,  iron, 
nickel  and  zinc)  because  of  their  use  as  common  alloying  elements  to 

aluminum. 


Sub-Committee  One  will  contact  the  Copper  Development  Association 
and  the  Aluminum  Association  and  attempt  to  acquire  the  total  strip  cap¬ 
acity  of  the  two  industries  to  ascertain  the  fraction  of  the  strip  manu- 
factured  which  is  used  by  the  Mint. 


Sub-Committee  Two  reported  that  after  a  successful  meeting  with  Sears 
Officials  in  Philadelphia,  an  agreement  was  reached  whereby  a  random 
sample  of  coins  would  be  surveyed  in  200  Sears  stores,  selecte  y  ^lze 
and  geographical  distribution.  The  survey  will  take  place  on  November  5 
1973  The  sample  of  300  pieces  for  each  denomination  at  each  store  will 
LhHp  the  sub-committee  with  information  on  the  annual  loss  rate  and 

determine  whether  or  not  their  stores  return  coins  to  hanks  in  Janua  y 
March,  the  usual  time  of  flowback  to  the  FRB. 
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The  acceptability  study  of  aluminum  coins  is  in  process.  Contact 
will  be  made  with  those  Mints  in  foreign  countries  who  have  changed  to 
an  aluminum  coin.  It  was  pointed  out  that  while  they  were  never  mass 
produced  in  the  United  States  for  circulation,  experimental  aluminum 
coins  were  made  in  the  1860's  in  United  States  Mints. 


A  market  survey  by  a  professional  firm  is  being  considered.  Contact 
will  be  made  with  the  Mint's  Procurement  Division  to  expedite  this. 


Sub -Commit tee  Three  reported  that  a  multiple  regression  analysis  of  the 
various  data  submitted  would  be  available  at  the  next  committee  meeting. 
Gross  National  Product  forecasts  through  1980,  submitted  by  Mr.  Hervey, 
and  estimates  of  NCR  cash  register  production  will  be  included  in  this 
analysis. 

The  sub-committee  will  compare  actual  penny  production  to  the  new 
short-term  forecasting  model  on  the  penny,  that  was  prepared  by  the 
Federal  Reserve  Board. 


The  sub-committee's  short-term  forecasting  and  inventory  control 
study  is  also  in  progress.  Flow  charts  of  forecasting  and  planning  pro 
cedures  of  the  FRB  have  been  prepared.  The  sub-committee  will  now  study 
the  Mint’s  Internal  Product  Planning  Process. 


The  Canadian  Banking  Association  has  not  provided  any  information  on 
usage  of  the  U.S.  cent  in  Canada.  Contact  will  be  made  again  to  acquire 

this  information. 


An  analysis  of  the  effect  of  adding  a  new  denomination  with  or  with 
out  the  penny,  done  by  the  Office  of  Planning  and  Evaluation  Division, 
was  submitted  to  the  committee.  Conclusions:  Substitution  of  a  2q  or 
2  5c  piece  will  not  decrease  demand  for  coins.  Addition  of  a  2c  piece 
should  decrease  demand  for  coins.  Pursuit  of  this  alternative,  however, 
will  be  postponed  until  January. 


Mr.  Stull  is  compiling  information  on  the  inventories  necessary  to 
stock  commercial  banks.  This  information  will  be  finalized  by  the  next 
committee  meeting. 


Sub-Committee  Four  reported  that  they  will  be  available  to  the  other 
sub-committees  tor  assistance.  Arrangements  are  being  made  for  this 
sub-committee  to  visit  a  new  Alcoa  aluminum  strip  facility  in  November. 

For  the  benefit  of  the  entire  committee  and  especially  Sub-Committee 
Three  Mr.  Sparks  of  the  Mint's  Accounting  Division  gave  a  summary  of  t  e 
meaning  and  effects  of  seigniorage  and  various  funds,  other  than  those 
appropriated  by  Congress,  which  are  used  to  finance  coinage  activi 
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The  money  used  to  purchase  materials  for  the  manufacture  of  coins,  in¬ 
cluding  fabrication  of  strip  by  private  contractors,  comes  from  the  Coinage 
Metal  Fund.  The  Coinage  Profit  Fund  is  used  to  defray  transportation  costs 
incurred  when  the  Mint  delivers  coins  to  the  FRB  Banks. 

Seigniorage  is  defined  as  the  value  of  the  difference  between  the  face 
value  of  the  coin  and  the  cost  of  the  materials  purchased  from  private  in¬ 
dustry  to  produce  coins.  The  latter  includes  the  cost  of  raw  materials  and 
strip  fabrication  i^f  finished  strip  is  procured  rather  than  manufactured 
in-house.  A  part  of  seigniorage  goes  into  the  Coinage  Profit  Fund  and  the 
balance  goes  into  the  General  Fund  of  the  Treasury. 

Mr.  Sparks  will  provide  the  committee  with  a  table  on  the  seigniorage 
of  pennies  showing  year  by  year,  since  1960,  the  number  of  cents  produced 
and  the  total  seigniorage  realized.  This  data  will  be  compared  to  the 
seigniorage  that  would  have  been  realized  if  an  aluminum  cent  had  been  in 
use. 

The  next  meeting  of  the  Study  Committee  will  be  held  on  Wednesday, 
November  7,  1973  at  9:30  AM  in  the  second  floor  conference  room  at  1331 
G  Street  N.W.,  Washington,  D.C. 


October  16,  1973 


Future  Cent  Demand  and  Materials  Study 
Committee  Meeting  -  August  23,  1973 


The  Study  Committee  convened  at  the  second  floor  conference  room  at 
1331  G  Street,  N.  W. ,  Washington,  D.C.  Present  at  this  meeting  were  Mr. 

A.  Eresnick,  Mr.  G.  Burhop,  Mr.  R.  Schmidt,  Office  of  the  Secretary  of  the 
Treasury,  Mr.  J.  Stull,  Federal  Reserve  Board  and  Dr.  G.  Hunter,  Mr.  F. 
DeLeo,  and  Mr.  W.  Murphy,  Bureau  of  the  Mint. 

The  purposes  of  this  meeting  were  to  review  the  initial  data  and 
establish  a  possible  correlation  to  the  increase  in  coin  demand. 

The  following  data  was  provided  by  the  committee  members: 

(1)  Mr.  J.  Stull  provided: 

A)  The  name  of  the  Federal  Reserve  Eoard  Official  who 
■will  endorse  the  project  outline  will  be  Mr.  McWhirter 
Associate  Director,  Federal  Reserve  Bank  Operations. 

B)  Tables  representing  the  total  number  of  commercial 
banks,  the  number  of  Savings  and  Loan  Associations 
and  branches  and  the  number  of  commercial  banking 
offices  by  banks  and  branches  in  the  United  States 
for  each  year  from  1950  and  1973.  Linear  and  semi- 
logarithmical  graphs  compared  to  historic  net  payout 

of  the  Federal  Reserve  Banks  were  included  (see  Appendix 
A,  Tables  1,  2  and  3). 

C)  Tables  showing  the  average  and  maximum  inventories 

at  Federal  Reserve  Banks  and  Branches  by  denomination. 
(See  Appendix  A,  Tables  4  and  5).  Mr.  Stull  is  in  the 
process  of  gathering  data  concerning  the  necessary 
inventories  to  stock  a  new  commercial  bank  branch. 

D)  Mr.  Stull  has  encountered  some  difficulty  in  gatheiing 
information  concerning  the  U.  S.  cent  in  Canada  due  to 
the  fact  that  their  Banking  system  does  not  accept 
deposits.  However,  he  is  awaiting  an  answer  to  a  letter 
directed  to  the  president  of  the  Canadian  Banking 
Association. 

2.  Mr.  R.  Schmidt  provided: 

A)  Information  concerning  total  retail  sales  in  dollar 
volume.  (See  Appendix  A,  Table  6)  The  total  number  of 
transactions  is  unobtainable. 
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B)  Estimates  concerning  the  total  number  of  cash  registers 
and  drawers  sold  by  all  register  manufacturers  will  be 
forthcoming. 

3.  Mr.  G.  Burhop: 

A)  While  actual  GNP  data  was  easily  obtainable  (see  Appendix  A, 
Table  7),  forecast  data  was  not.  They  have  been  shown  to  be 
inaccurate  and  past  records  are  incomplete.  It  was  suggested 
either  studying  GNP  trends  or  models  created  at  University 
Economic  Schools  would  aid  the  Study  Committee.  Mr.  Bumop 
will  pursue  this. 

B)  Due  to  anti- trust  legislation  there  is  no  central  clearing 
house  which  can  provide  information  on  the  total  number  of 
credit  card  transactions  and  dollar  volume.  In  contacting 
Mobil  Oil  Company,  Mr.  Burhop  was  informed  that  that 
company  had  1  billion  dollars  in  credit  card  transactions 
(i.e.  total  credit  card  dollar  volume  and  not  just  Mobil 
credit  cards) ,  which  is  approximately  50%  of  their  total 
dollar  volume.  This  figure  has  been  increasing  at  an  8 

to  10  percent  rate,  which  is  close  to  their  annual  gross 
growth  rate  in  sales  volume.  Mr.  Burhop  was  referred  to 
a  University  of  Michigan  study,  Credit_Card  Use  in_the 
United  States ,  which  showed  that  while  credit  card^use  is 
growing ,"  people  are  using  it  more  as  a  short  term  loan 
rather  than  a  way  of  simplifying  or  facilitating  transactions. 
Total  number  of  bank  credit  cards  are  up  over  1971  by  AO 
percent  and  the  average  number  of  transactions  per  card  has 

increased. 

C)  Total  sales  tax  revenues  have  increased  from  $3  billion 

in  1946  to  $26.5  billion  in  1969.  (See  Appendix  A,  Table  8) 


4.  Dr.  G.  Hunter: 

A)  All  data  concerning  total  coins  used  in  vending  machines 
are  estimates  based  on  total  dollar  transactions  arrived 
at  through  surveys.  While  the  survey  data  is  available 
to  the  committee  these  estimates  are  based  on  the  assump¬ 
tion  that  in  a  45  cent  transaction,  for  example,  a  quarter 
and  two  dimes  were  used. 


B) 


Information  on 
obtained  by  Mr 


packing  meters  and  toll  machines  will  be 
DeLeo  from  the  Department  of  Transportation. 
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C)  While  the  Copper  Development  Association  and  the  Aluminum 
Association  do  not  provide  forecasts,  the  Bureau  of  Mines, 

Department  of  the  Interior  and  the  Copper  Division  of  the 
Commerce  Department  can  supply  forecasts  of  refined  copper 
and  aluminum.  There  does  not  appear  to  be  a  shortage  of 
copper  at  least  until  the  year  2000. 

D)  The  aluminum  coins  produced  by  the  Mint  for  the  Phillipine 
government  have  been  circulating  well  based  on  the  increase 
in  production  of  these  coins;  up  from  12  million  in  1969 

to  130  million  in  1970. 

Dr.  Goldman  has  sent  out  a  letter  to  Sears  and  Roebuck,  exploring  the  possibility 
of  sampling  coins  located  in  cash  registers  of  a  certain  number  of  outlets.  This 
sampling  is  to  determine  age  distribution,  the  number  of  coins  in  circulation,  and 
loss  rates. 

5.  Mr.  Murphy: 

A)  Provided  a  table  of  population  figures  from  1950  to 
1973  and  a  linear  graph  comparing  population  growth 
to  Federal  Reserve  Bank  net  payout  (See  Appendix  A,  Table  9). 


The  Bureau  of  the  Mint's  Legal  Counsel  has  looked  into  the  feasibility 
of  test  marketing  a  two  cent  token  and  has  determined  that  this  would  be 
against  current  legislation.  Therefore,  the  Mint's  Marketing  Specialist 
will  have  to  base  the  acceptability  study  of  the  two  cent  piece  on  the  two 
dollar  bill,  other  studies  conducted  by  foreign  governments,  and  questionnaires. 

All  members  of  the  committee  submitted  their  coin  date  lists  and  a 
discussion  concerning  the  exchange  of  these  unrolled  coins  showed  that  there 
is  a  resistance  from  the  banks  concerning  the  acceptance  of  unrolled  coins 
based  on  volume,  whether  or  not  an  account  is  held  at  these  banks  and  how 
busy  the  teller  was  at  the  time  of  the  request.  It  was  felt  that  the 
Director  of  the  Mint  might  be  able  to  persuade  the  Banking  Association  to 
accept  loose  coins  in  a  manner  more  convenient  to  the  public. 

It  was  decided  that  by  the  next  meeting,  the  following  would  be  provided: 

1.  Dr.  Hunter  and  Mr.  Schmidt  will  look  into  the  kind  of  data 
treatment  necessary  to  show  correlation  between  coin  demand 
and  other  economic  indices. 

2.  Dr.  Hunter  will  provide  information  concerning  t]p  possibility 
of  lower  density  pennies  being  counted  in  sorting  machines  as 
a  higher  denomination  piece. 
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3.  Dr.  Hunter  will  attempt  to  contact  Dr.  Morrison  concerning  his 
sources  for  arriving  at  coin  intensive  industry  revenues. 

4.  Dr.  Hunter  will  draft  a  letter  requesting  information  con¬ 
cerning  coin  inventories  in  retail  outlets. 

5.  Dr.  Hunter  and  Mr.  DeLeo  will  determine  the  loss  ratio  and  circula¬ 
tion  pool  of  the  coins  provided  in  the  sample  taken  by  each 
member  since  the  previous  meeting  (See  Appendix  A  Table  10) 

6.  Mr.  Stull  will  provide  the  minimum  inventory  figures  of  Federal 
Reserve  Banks  and  Branches  by  denomination. 

7.  Mr.  Bresnick,  Mr.  Schmidt  and  Dr.  Hunter  will  provide  a  Management  by 
Objectives  statement  and  a  more  detailed  project  plan.  A  sub-committee 
meeting  will  be  held  on  Wednesday,  August  29,  1973,  at  Mr.  Bresnick' s 
office  in  the  Global  Building  at  2:00  P.M.  to  discuss  the  objectives 

of  the  project. 

The  next  Study  Committee  meeting  will  be  held  on  Thursday,  September  6, 
1973,  at  10:00  A.M.  in  the  second  floor  conference  room  at  1331  G  Street, 

N.  W. ,  Washington,  D.  C. 


W.  J.  Murphy /G.  E.  Hunter 
August  29,  1973 


TABLE  1 


Number  of  Commercial  Banks  in  the  United  States 
on  June  30.  1950  through  June  30,  1973* 


Fiscal  Year 

Number  of  Banks 

1973 

14,018 

1972 

13,838 

1971 

13,720 

1970 

13,664 

1969 

14,173 

1968 

14,223 

1967 

14,247 

1966 

14,307 

1965 

14,295 

1964 

14,175 

1963 

13,993 

1962 

13,934 

1961 

13,977 

1960 

14,000 

1959 

13,997 

1958 

14,055 

1957 

14,144 

1956 

14,206 

1955 

14,309 

1954 

14,465 

1953 

14,537 

1952 

14,599 

1951 

14,636 

1950 

14,674 

*Obtained  from  Federal  Reserve  Bulletin,  July  1950- 
1973,  table  #A-18,  Principal  Assets  and  Liabilities 


and  Number,  by  Class  of  Bank. 


(JLS/8-16-73') 


TABLE  2 


Number  of  Savings  and  Loan  Associations 
and  Branches  by  Calendar  Year 


Year  End 

Head  Offices 

Branches 

1972 

5,448 

5,793 

1971 

5,544 

4,961 

1970 

5,669 

4,318 

1969 

5,835 

3,938 

1968 

5,947 

3,667 

1967 

6,036 

3,357 

1966 

6,112 

3,206 

1965 

6,185 

2,994 

1964 

6,222 

2,769 

1963 

6,248 

2,469 

1962 

6,289 

2,179 

1961 

6,246 

1,851 

1960 

6,320 

1,611 

1959 

6,223 

1,341 

1958 

6,207 

1,120 

1957 

6,169 

946 

1956 

6,136 

754 

1955 

6,071 

601 

1950 

5,992 

(No  data) 

*Data  for  branches  not  available  and  therefore  not 
in  total. 


Total 

11,241 

10,505 

9,987 

9,773 

9,614 

9,393 

9,318 

9,179 

8,991 

8,717 

8,468 

8,097 

7,931 

7,564 

7,327 

7,115 

6,890 

6,672 

5,992* 

included 


(JLS/8-20-73) 


TABLE  3 


Number  of  Commercial  Banking  Offices  by  Bank  and  Branch 
on  December  31,  1950  through  December  31,  1972* 


Calendar 

Year 

Number 
of  Banks 

Number  of 
Branches 

Total 

1972 

13,822 

24,850 

38,672 

1971 

13,702 

23,296 

36,998 

1970 

13,600 

21,848 

35,448 

1969 

13,578 

20,396 

33,974 

1968 

13,598 

19,186 

32,784 

1967 

13,641 

18,080 

31,721 

1966 

13,687 

17,034 

30,721 

1965 

13,713 

15,882 

29,595 

1964 

13,675 

14,724 

28,399 

1963 

13,487 

13,617 

27,104 

1962 

13,341 

12,459 

25,800 

1961 

13,345 

11,465 

24,810 

1960 

13,383 

10,585 

23,968 

1959 

13,385 

9,757 

23,142 

1958 

13,441 

9,042 

22,483 

1957 

13,500 

8,268 

21,768 

1956 

13,569 

7,641 

21,210 

1955 

13,647 

6,975 

20,622 

1954 

13,747 

6,296 

20,043 

1953 

13,886 

5,816 

19,702 

1952 

13,942 

5,456 

19,398 

1951 

13,987 

5,145 

19,132 

1950 

14,015 

4,824 

18,839 

*0btained  from  Annual  Report,  Board  of  Governors  of  the 
Federal  Reserve  System,  1950-1972,  table  #19,  Number  of 
Par  and  Nonpar  banking  offices. 


(JLS/8-17-73) 
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TABLE  4 

Average  Operating  Inventories  at  Federal  Reserve  Banks  and  Branches 

(In  thousands  of  pieces) 


GENTS 

NICKELS 

DIMES 

QUARTERS 

HALVES 

DOLLARS 

TOTAL 

Boston. 

50,000 

22,000 

44,000 

36,800 

1,800 

200 

154,800 

New  York. 

54,000 

22,000 

30,000 

12,000 

3,200 

1,600 

122,800 

Buffalo.  _ 

17,500 

4,000 

15,000 

8,000 

2,000 

1,000 

47,500 

Philadelphia. 

30,000 

12,000 

20,000 

12,000 

3,000 

500 

77,500 

Cleveland _ _ 

43.500 

8,040 

24,500 

3,400 

2,000 

1,000 

82,440 

Cincinnati. 

60,000 

16,000 

35.000 

24,000 

2,000 

1,000 

138,000 

Pittsburgh _ 

15,000 

12.000 

25.000 

14.000 

1,600 

800 

68,400 

* 

Richmond _ 

16.000 

4.600 

12.000 

4,800 

1.600 

800 

39,800 

! 

Baltimore _  _ 

Chnrlnttp... 

5,000 

4,000 

5,000 

4,000 

400 

200 

18,600 

8.000 

3,400 

8.000 

4,000 

1,000 

500 

24,900 

Culpeper.  ... 

.  _ 

_ 

— 

_ 

_ 

— 

A-tlrmLa. 

15,000 

11,000 

15,000 

8,000 

1,000 

500 

i 

50,500 

Birmingham. 

9,000 

3,200 

8,000 

,  1  4,000 

1,000 

700 

25,900| 

• 

Jacksonville _ 

12,000 

6,000 

20,000 

8,000 

1,000 

500 

47,500 

8.700 

3,000 

10.000 

6.000 

600 

*  200 

28.500 

! 

10.000 

2.000 

4.000 

2.400 

300 

200 

18,900 

W.v/  nr!fnn«i 

15,000 

16.000 

15.000 

8,000 

1,000 

'  500 

55.500 

75.000  * 

20.000 

50.000 

32,000 

6.000 

4,000 

187,000 

10,000 

4,500 

10,000 

8,000 

800 

800 

34,100 

S', 

13,000 

5,400 

12,000 

8,000 

600 

250 

39,250 

1  .it  1  ]p  Ropf 

10,000 

2,000 

3,500 

3,000 

500 

150 

19,150 

1 

25,000 

20,000 

12,000 

12,000 

500 

250 

69,750 

V«  ■  mr»h’  ^ 

22.500 

10.000 

25.000 

10,000 

800 

300 

68,600 

' 

\1  i  n  a  n ; » riO  1  i  q 

40,000 

10,000 

27,500 

16,000 

1 , 000 

750 

95,250 

Helena 

4.000 

1.800 

5.250 

2.100 

1.050 

525 

'  14.725 

City 

16,000 

14,000 

30,000 

14,000 

4,000 

1,000 

79,000 

40.000 

8,000 

10,000 

10,000 

2,000 

1,500 

71,500 

Oklahoma  City. _ 

1 1"  -ifi  n 

5,000 

1*,500 

6,500 

3,000 

600 

300 

16,900 

11,000 

2,500 

10,000 

4,000 

1,200 

500 

29,200 

j 

noji  t%  u 

20,000 

6,000 

20,000 

12,000 

1,000 

500 

59,500 

I7|  P  fi  c  n 

5,400 

2,920 

4,000 

2,000 

200 

200~1 

14,720 

LI  1  — 

1 1  riiic  1 

10,000 

6,000 

6,000 

3,200 

800 

200 

26,200 

I 'J  '  KiU............. 

8,500 

6.000 

9.000 

.4.000 

1.200 

500 

29.200 

S-n  Anion io _ 

25,000 

8,000 

10,000 

14,000 

3,200 

1,500 

61,500 

S  in  1  A  l) 

15.000 

8,000 

15,000 

6,000 

2,000 

2,000 

48,000 

L<>s  An  go  lea — — - — 

15,000 

4,000 

15,000 

7,200 

2,000 

750 

43,950 

^Portland — _ — ..... 

Snlt  Lako  City - 

10,000 

3,000 

5,500 

3,000 

700 

700 

22,900 

22.500 

5,000 

15,000 

6,000 

1,000 

500 

50,000 

Stnttle _ _ 

Total _ 

i 

(  771,600 

297,860 

591,750 

338,900 

54,450 

27,375 

...  - 

2,081,935 

1 

TABLE  5 


Maximum  Storage  Capacities  of  Federal  Reserve  Banks  and  Branches 
(In  thousands  of  pieces) 

(Rev.  7. 71) 


CENTS 

NICKELS 

DIMES 

QUARTERS 

HALVES 

DOLLARS 

TOTAL 

Boston _ 

55,000 

26,000 

45,000 

37,200 

2,000 

250 

165,450 

i 

New  York _ 

80,000 

40,000 

60,000 

24,000 

1,600 

800 

206,400 

1 - 

1 

Buffalo _ 

20,000 

4,800 

20,000 

10,000 

3,000 

1,500 

"  59,300" 

1 

Ph.l  .dolphin. 

50,000 

20.000 

30,000 

16,000 

4,000 

500 

120,500 

Cleveland. 

56.500 

40.000 

55,000 

32,000 

3.000 

1,500 

188,000 

Cincinnati _ 

80.000 

30.000 

80.000 

48,000 

6,000 

3,000 

247,000 

Pittsburgh _ 

20.000 

16.000 

40,000 

20,000 

2,000 

1,000 

99,000 

1 

Richmond _ 

20.000 

7.200 

16,000 

6,400 

2,200 

1,100 

52,900 

1 

Baltimore _  _ 

10.000 

8.000 

10,000 

10.0C0 

1,000 

500 

39,500 

Charlotte _ 

. 11,500 

4.400 

11,000 

4,800 

1,600 

700 

34,000 

Culpeper. _ 

— 

— 

— 

- ‘ 

_ 

_ 

_ 

Atlanta _ 

_  50,000 

26,000 

40,000 

24,000 

4,000 

2,000 

,  ‘i 

146,000 

Birmingham _ 

17,400 

4,000 

12,000 

,  *6,000 

2,000 

1,500 

42,900 

*. 

1 

Jacksonville _ 

16,000 

9.360 

30 , 000 

,  12,000 

1,500 

750 

69,610 

Miami _ 

13,100 

5,000 

15,000 

10,000 

1,000 

500 

557600 

Nashville. 

12,000 

4,000 

8,000 

4,000 

soo 

400 

29,200 

New  Orleans _ 

20,000 

20,000 

20,000 

12,000 

1,000 

1,500 

74,500 

C'n  c^-o _ _ _ _ 

150,000 

60.000 

150,000 

80,000 

12.000 

6,000 

458,000 

L.troit_ 

20.000 

16,000 

20,000 

20,000 

3,200 

1,600 

80,800 

St.  Louis _ 

15.000 

6.000 

15,000 

10,000 

1,000 

5C0 

47,500 

Lillie  Rock _ 

15,000 

3,000 

5,000 

4,000 

800 

250 

28,050 

Louisville _ 

30,000 

24,000 

20,000 

20,000 

2,000 

1,000 

97,000 

-  his 

26,600 

13,440 

32,000 

11,840 

1,600 

800 

86,280 

Minneapolis _ 

50, CCC 

12,000 

31,500 

IS, 800 

1,600 

1,000 

114,900 

Helena _ 

5,000 

2,000 

6,000 

2,400 

1,050 

600 

1  17,050 

-  1 

Kun  >as  City _ 

25.000 

14.000 

40.000 

20.000 

4.000 

2,000 

105,000 

Denver 

60.000 

12.000 

30. 0C0 

16.800 

3.000 

2.400 

124,200 

OUnhosa  City _ 

8.500 

2*000 

8,500 

4,800 

1,000 

500 

25,300 

C:aahdL _ 

12,500 

3,000 

13,000 

6,000 

1,400 

750 

36,650 

LMIus - 

30,000 

8,000 

30,000 

16.000 

1,200 

600 

85,800 

El  Pa.,o _ 

8,500 

3,600 

5 , 000 

2,400 

400 

200 

20,100 

Houston _ 

15,000 

6,000 

6,000 

4,000 

1,200 

300 

32,500 

S  ’n  Antonio...., _ _ _ 

10,000 

7.000 

10,000 

4.800 

1,600 

700 

34.100 

S  r.  :v,n~isco _ 

25.000 

8,000 

20,000 

16,000 

4.000 

2,000 

75,000 

I  vA  Angeles _  ■ 

20,000 

12.000 

20,000 

12,000 

4,000 

3,000 

71,000 

P«  r!  !;snd _ _ _  - 

20,000 

6,000 

20,000 

10,000- 

3,000 

1,000 

60,000 

Suit  Lake  City., _ _ - 

20,000 

6,000 

11,000 

6,000 

1,400 

LA00- 

45,800 

Seattle _  _  - 

30,000 

6,000 

20,000 

8,000 

2,000 

1,000 

“67,000 

] 

Total. _ _ _ _  - 

L, 127, 600 

494,800 

1,005,000 

570,240 

88,150 

45,100 

3,330,890 

TABLE  6 


TOTAL  RETAIL  TRADE  IN  DOLLAR  VOLUME 


(Millions 

($  Million) 

($  Million) 

($  Million) 

of  Coins)  Cents 

Cents 

Retail 

Charge 

Coin 

Year 

Net  Payout 

Cumulative 

Trade 

Accounts 

Intensive 

1942 

1032 

1032 

1943 

1021 

2053 

1944 

1454 

3507 

1945 

1698 

5205 

1946 

1466 

6671 

1947 

978 

7649 

84864 

2381 

3023 

1948 

635 

8284 

90731 

2722 

3327 

1949 

479 

8763 

88800 

2854 

3545 

1950 

629 

9392 

92938 

3367 

3769 

1951 

1182 

10574 

102069 

3700 

3929 

1952 

812 

11386 

107083 

4130 

4221 

1953 

1239 

12625 

108723 

4274 

4430 

1954 

548 

13173 

110962 

4485 

4515 

1955 

738 

13911 

116873 

4795 

4669 

1956 

1405 

15316 

123919 

4995 

4895 

1957 

1294 

16610 

131650 

5146 

5000 

1958 

931 

17541 

136944 

5060 

5209 

1959 

1542 

19083 

143805 

5104 

5708 

1960 

2292 

21378 

148969 

5329 

6059 

1961 

2256 

23634 

151690 

5324 

6285 

1962 

2556 

26190 

160669 

5684 

6595 

1963 

2559 

28749 

166739 

5903 

6931 

1964 

2854 

31603 

177277 

6195 

7253 

1965 

2995 

34598 

189942 

6430 

8097 

1966 

3291 

37889 

205655 

6686 

8966 

1967 

3339 

41228 

213636 

6968 

1968 

4036 

45264 

229079 

7755 

1969 

5284 

50548 

238854 

8234 

1970 

5243 

55791 

254877 

8850 

1971 

5304 

61095 

1972 

5603 

66698 

1973 

6663 

73361 

*Derived  from  Morrison  Study  Data 


TABLE  7 


Gross  National  Product 
($  Billion) 


1950  - 

284.8 

1951 - 

328.4 

1952  - 

345.5 

1953  - 

364.6 

1954  - 

364.8 

1955  - 

398.0 

1956  - 

419.2 

1957  - 

441.1 

1958  - 

447.3 

1959  - 

483.7 

1960 

503.7 

1961 - 

520.1 

1962  - 

560.3 

1963  - 

590.5 

1964  - 

632.4 

1965  - 

684.9 

1966  - 

749.9 

1967 

793.9 

1968  - 

864.2 

1969  - 

930.3 

1970 

977.1 

1971 - 

1,055.5 

1972  - 

1,155.2 

1973  I  -- 

1,242.5 

II-- 

1,271.0 

‘^Seasonally  adjusted  annual  rates 
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TABLE  8 


STATE  $  LOCAL  GOVERNMENT  REVENUE 
FROM  SALES  8  GROSS  RECEIPTS  TAX 
(millions  of  $) 


1946  -- 

2,986 

1959 

10,437 

1948  -- 

4,442 

1960 

11,849 

1950  -- 

5,154 

1961 

12,463 

1952  -- 

6,357 

1962 

13,494 

1953  -- 

6,927 

1963 

14,456 

1954  -- 

7,276 

1964 

15,762 

1955  -- 

7,643 

1965 

17,118 

1956  -- 

8,691 

1966 

19,085 

1957  -- 

9,467 

1967 

20,530 

1958  -- 

9,829 

1968 

22,911 

1969 

" 

26,519 

Source : 

Historical 

Statistics 

of 

the  U.S. 

ment  of  Commerce 


Statistical  Abstract  of  the  U.S. 
ment  of  Commerce 


Depart 

Depart 


TABLE  9 


POPULATION  FIGURES  -  ESTIMATES  AS  OF  JULY 
(IN  THOUSANDS) 


TOTAL  INCLUDING 

TOTAL 

ARMED  FORCES 

RESIDENT 

YEAR 

OVERSEAS 

POPULATION 

1950 

152,271 

151,868 

1951 

154,878 

153,982 

1952 

157,553 

156,393 

1953 

160,184 

158,956 

1954 

163,026 

161,884 

1955 

165,931 

165,069 

1956 

168,903 

168,088 

1957 

171,984 

171,187 

1958 

174,882 

174,149 

1959 

177,830 

177,135 

1960 

180,671 

179,979 

1961 

183,691 

182,992 

1962 

186,538 

185,771 

1963 

189,242 

188,483 

1964 

191,889 

191,141 

1965 

194,303 

193,526 

1966 

196,560 

195,576 

1967 

198,712 

197,457 

1968 

200,706 

199,399 

1969 

202,677 

201,385 

1970 

204,879 

203,810 

1971 

207,049 

206,230 

1972 

208,842 

208,230 

1973  a) 

210,284 

209,724 

a)  Figures 

shown  thru  June  1, 

1973 

SOURCE: 

PoDulation  Estimates 

and  Projections 

• 

Series  P-25,  Nos.  456,  482,  and  503, 
U.  S.  Department  of  Commerce 

CIVILIAN 

RESIDENT 

POPULATION 

150,790 

151,599 

153,892 

156,595 

159,695 

162,967 

166,055 

169,110 

172,226 

175,277 

178.140 
181,143 
183,677 
186,493 

189.141 
191,605 
193,420 
195,264 
197,113 
199,145 
201,722 
204,254 
206,457 
207,971 


TABLE  10 


AGE  DISTRIBUTION  OF  U.  S.  COIN 


YEAR 

CENTS 

NICKELS 

1973 

148 

30 

1972 

110 

56 

1971 

91 

45 

1970 

93 

58 

1969 

42 

27 

1968 

43 

6 

1967 

25 

3 

1966 

15 

20 

1965 

13 

6 

1964 

41 

140 

1963 

12 

18 

1962 

14 

28 

1961 

23 

12 

1960 

10 

13 

1959 

6 

6 

1958 

1 

7 

1957 

1 

4 

1956 

2 

3 

o 

1955 

0 

o 

1954 

0 

3 

*7 

1953 

0 

/ 

1952 

0 

2 

o 

1951 

1 

2 

1950 

0 

0 

1949 

1 

l 

c 

1948 

0 

D 

1947 

0 

6 

c 

1946 

1 

0 

1945 

0 

4 

8 

14 

A 

1944 

2 

1943 

0 

1942 

0 

*♦ 

o 

1941 

0 

J 

A 

1940 

0 

o 

1939 

1 

o 

o 

Foreign 

4 

u 

700  558* 


*  1  coin  each  missing  from  Dr.  Hunter's  and  Dr.  Goldman's  Sample. 
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FUTURE  CENT  DEMAND  AND  MATERIALS  STUDY  COMMITTEE 
September  6,  1973 


The  Study  Committee  convened  at  the  second  floor  conference  room 
at  1331  G  Street,  N.  W.,  Washington,  D.  C.  Present  at  this  meeting  were: 

Mr.  R.  Schmidt,  Mr.  C.  W.  Smith  and  Mr.  H.  Hervey,  Office  of  the  Secretary 
of  the  Treasury;  Mr.  J.  Stull,  Federal  Reserve  Board;  and  Dr.  A.  Goldman, 

Mr.  F.  DeLeo,  Ms.  D.  Duke,  and  Mr.  W.  Murphy,  Bureau  of  the  Mint. 

Dr.  Goldman  announced  at  the  beginning  of  the  meeting  that  the  pro¬ 
ject  outline  had  been  endorsed  by  all  the  responsible  authorities  (see 
copy  attached)  and  that  Mr.  Stull  and  Mr.  Hervey  would  replace  Messrs. 

Ring  and  Burhop,  respectively.  Due  to  Mr.  Bresnickfs  recent  acceptance  of 
a  position  with  the  Mint,  he  will  be  replaced  by  Mr.  C.  W.  Smith,  of  the 

Office  of  the  Secretary  of  the  Treasury.  Ms.  D.  Duke,  the  Mint's  new  Mar¬ 

keting  Specialist,  has  also  been  added  to  the  committee.  The  full  committee 
is  listed  on  the  attached  Project  Outline. 

Dr.  Goldman  then  suggested  that  the  committee  be  broken  down  into  four 
sub-committees  as  follows: 

A.  Sub-Committee  One- -will  conduct  the  new  alloy  study  as 

shown  in  item  number  one  under  Scope  of  Study  in  the  Pro¬ 

ject  Outline.  The  members  of  this  Sub-committee  will  be: 

Dr.  Goldman,  Chairman,  Dr.  Hunter  and  Mr.  Murphy. 

B.  Sub -Committee  Two--will  study  feasibility,  acceptability, 
benefits  and  impact  of  a  new  denomination  and  alloy  on 
the  general  public.  The  members  of  this  6ub- committee 
will  be:  Ms.  Duke,  Chairman,  Mr.  Hervey  and  Mr.  Stull. 

C.  Sub-Committee  Three--will  conduct  studies  on  coin  demand 
forecasting,  inventory  control,  distribution  and  consump¬ 
tion.  The  members  of  this  Sub -Committee  will  be: 

Mr.  Schmidt,  Chairman,  Dr.  Hunter,  and  Mr.  Stull  and 
Mr.  DeLeo.  A  meeting  of  this  cab^committee  will  be  held 
in  the  Global  Building,  1025  Vermont  Avenue,  on  Septem¬ 
ber  13,  1973,  at  two  o'clock  in  Mr.  Schmidt's  office. 

D.  Sub-Committee  Four--will  conduct  studies  on  the  implica¬ 
tions  of  all  the  above  studies  on  the  new  Denver  Mint. 

The  members  of  this  sab-  committee  will  be:  Mr.  Smith, 

Chairman,  Dr.  Goldman  and  Mr.  Hervey. 

Each  sub -committee  should  meet  at  least  once  every  two  weeks  and  will  pre¬ 
sent  their  findings  and/or  conclusions  at  the  regular  monthly  committee 
meeting.  Dr.  Goldman  will  be  responsible  for  coordinating  the  efforts  of 
all’ the  sub- committees . 
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Dr.  Goldman's  recent  trip  to  Europe  afforded  him  the  opportunity  of 
studying  Finland's  successful  change-over  from  a  bronze  piece  to  an 
aluminum  piece  in  their  monetary  system.  This  was  accomplished  eight 
years  ago  and  both  the  bronze  and  aluminum  coins  are  in  circulation.  While 
t  lere  was  a  minor  initial  reaction  from  the  public,  there  was  no  major  with¬ 
drawal  of  the  bronze  piece.  Dr.  Goldman  distributed  an  uncirculated 
aluminum  piece  to  Ms.  Duke,  Mr.  Schmidt,  Mr.  Stull  and  Mr.  Hervey,  who  will 
carry  it  to  determine  how  well  it  holds  up  over  a  period  of  several  months. 

i 

Finland  buys  its  own  strip.  The  blanks  are  coined  without  an  anneal¬ 
ing  or  softening  treatment.  Sub-Committee  One  will  look  into  the  feasibi¬ 
lity  of  their  alloy  and  other  aluminum  alloys  as  possible  replacement 
materials  for  penny  bronze. 

Italy  has  a  larger  aluminum  piece  than  Finland  and  produces  their 
own  strip,  using  equipment  that  is  not  too  different  from  that  used  to 
produce . bronze  strip.  Since  tentative  plans  call  for  the  new  Denver  Mint 
to  fabricate  32-inch  wide  strip,  it  was  suggested  that  Sub-Committee  Four 
visit  a  few  aluminum  sheet  mills  to  determine  whether  equipment  purchased 
to  produce  bronze  could  be  used  (with  some  modifications)  to  economically 
produce  an  aluminum  alloy  at  the  new  Denver  Mint. 

A  Treasury  Department  Management  by  Objectives  Statement  has  been 
drafted  by  Mr.  Schmidt  and  Mr.  Bresnick.  The  draft  statement  (attached) 
contains  minor  revisions  of  target  dates  and  is  presently  being  circulated 
for  approval  by  Assistant  Secretaries  Brecht  and  Morgan. 

Dr.  Hunter  and  Mr.  Schmidt  have  studied  the  material  submitted  at  the 
last  meeting  and  plotted  the  different  variables  versus  net  payouts.  Copies 
of  some  of  their  graphs  were  distributed  to  members  of  Sub-Committee  Three. 
They  will  determine  which  of  the  variables  correlates  with  net  payout  and 
which  variable,  if  any,  is  predictable  enough  to  be  more  useful  than  a 
simple  semi-logarithmetic  extrapolation  of  new  payout  versus  time. 

With  respect  to  the  penny  and  nickel  sample  taken  by  the  committee 
members  to  determine  loss  rates  and  the  number  of  pieces  in  circulation,  the 
data  indicates  a  pool  of  approximately  21  billion  pennies  with  a  12.6%  dis¬ 
appearance  rate.  This  data  assumes  that  the  Washington  area  is  representa¬ 
tive  of  the  country  as  a  whole,  and  is  heavily  biased  toward  coins  of  recent 
date.  It  is  expected  that  a  more  representative  sample  will  be  provided  by 
the  Sears  and  Roebuck  Company  survey  which  will  be  handled  by  the  Mint's 
Marketing  Specialist,  Ms.  Duke,  and  Dr.  Goldman. 

This  survey  will  provide  information  on  the  dates  of  particular  coins 
taken  from  cash  registers  of  certain  geographically  located  Sears  and  Roe- 
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Mrs.  Brooks  has  been  in  touch  with  the  Treasurer  of  Sears  and  Roebuck 


ber  10,  1973,  to  discuss  the  survey  form  and  to  contact  Sears  concemi 
a  possible  meeting  in  Philadelphia  with  Sears  and  Roebuck's  officials. 


The  lack  of  adequate  coin  storage  facilities  in  the  Western  States  was 
mentioned  by  Mr.  Stull  and  Mr.  DeLeo  as  a  factor  which  makes  it  difficult 
to  react  to  rapid  unforecasted  demand  changes  by  simply  varying  the  coinage 
inventory  level.  It  was  suggested  that  an  unused  aircraft  manufacturing 
facility  on  the  West  Coast  might  be  available  for  this  purpose. 

It  was  suggested  that  the  FRB  request  commercial  banks  to  forecast 
their  coin  needs  on  a  regular  basis  in  order  to  improve  short  tern  (less 
than  one  year)  forecasting  and  production  planning.  Mr.  Stull  agreed  to 
discuss  the  feasibility  of  this  proposal  with  FRB  officials. 

Mr.  Stull  submitted  a  table  on  the  minimum  operating  coin  inventory 
at  Federal  Reserve  Banks  by  denomination.  He  has  not  received  any  word  as 
yet  from  the  Canadian  Banking  Association  concerning  the  U.  S.  cent  in 
Canada,  and  is  still  gathering  data  concerning  the  necessary  inventories  to 
stock  a  commercial  bank  branch.  The  latter  survey  will  focus  on  three  dif¬ 
ferent  size  head  offices  and  a  branch  of  each. 

Mr.  Stull  will  attempt  to  provide  Ms.  Duke  with  any  reports  the  Feder¬ 
al  Reserve  Board  might  have  concerning  the  experience  of  the  $2  bill.  This 
is  to  be  accomplished  before  the  next  Study  Committee  meeting. 

Mr.  Schmidt  provided  information  on  the  growth  of  cash  registers  since 


1950. 


Mr.  Hervey  will  attempt  to  provide  the  committee  with  forecast  data 
on  GNP .  It  was  suggested  that  he  contact  the  Wharton  School  of  Finance  at 
the  University  of  Pennsylvania  in  Philadelphia,  which  has  been  doing  GNP 
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forecasts.  He  will  also  check  that  Mr.  Clawson  agrees  on  the  classifica¬ 
tion  of  the  Minutes  as  "Official  Use  Only". 

Mr.  DeLeo  is  gathering  information  on  penny  usage  in  parking  meters 
and  vending  machines.  He  will  make  an  interim  report  at  the  September  13 
Sub-Committee  Three  meeting.  The  possible  criticality  of  cent  size  and 
weight  is  one  item  on  which  Mr.  DeLeo  is  concentrating. 

The  Bureau  of  Mines,  Department  of  the  Interior,  has  provided  supply- 
demand  material  on  copper,  iron,  aluminum  and  other  materials.  This  in¬ 
formation  will  be  studied  in-depth  by  Sub-Committee  One. 

A  correction  in  the  minutes  of  the  August  23,  1973,  meeting  was  made 
by  Dr.  Goldman  concerning  the  circulation  of  the  aluminum  coin  produced  by 
the  Mint  for  the  Philippine  government.  Orders  of  12  million  for  1968  and 
130  million  for  1969  were  placed  simultaneously  and  no  new  production  re¬ 
quests  have  been  made  since  that  time. 

Dr.  Hunter  is  still  in  the  process  of  obtaining  information  concern¬ 
ing  the  possibility  of  lower  density  pennies  being  counted  in  sorting 
machines  as  a  higher  denomination. 

Dr.  Goldman  stressed  the  importance  to  all  committee  members  of  not 
alerting  the  general  public  to  the  possibility  of  any  coinage  change.  In 
contacting  any  sources  of  information,  it  was  stressed  that  the  committee 
members  should  state  that  this  is  part  of  a  continuing  study  conducted  by 
the  Treasury  Department  to  look  at  the  nation's  coinage  from  the  point  of 
view  of  forecasting  production  requirements  and  maximizing  the  Bureau  of 
the  Mint's  operating  efficiency. 

The  next  meeting  of  the  Study  Committee  will  be  held  on  Tuesday, 
October  9,  1973,  at  10:00  A.  M.  ,  in  the  second  floor  conference  room  at 
1331  G  Street,  N.  W.,  Washington,  D.  C. 

Attachments 


a)  A!Uc  — - 

W.  J.‘ Murphy /A.  J.  Goldman 
September  10,  1973 
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Edward  L.  Morgan,  Asst.  Secretary  of  the  Treasury  <i 

TO  ?•  *•«.  Secretarvrjf  the  Treasury  14,  1973 

U  E.  Maurice  McWhirter,  AssqcK^ Director,  FRB  Operations 


FROM  : Frank  H.  MacDonald 

Deputy  Director  of  the 


Mint/ 


SUBJECT: Approval  of  Project  Outline 


Attached  is  a  project  outline  for  the  study  of  future  cent  demand 
and  materials.  The  study  will  address  the  questions  of  alternate 
materials  and  denominations,  as  well  as  future  demand,  and  the  results 
of  the  study  will  have  a  direct  impact  on  our  plans  for  the  strip  pro¬ 
duction  facility  at  the  new  Denver  Mint. 

The  outline  was  prepared  by  the  Study  Committee  whose  members  are 
listed  on  page  2.  Please  indicate  your  approval  of  the  outline  by 
affixing  your  signature  on  the  appropriate  line  on  page  3  or,  alter¬ 
natively,  if  you  have  any  questions  regarding  the  outline,  please  con¬ 
tact  either  the  Committee  Chairman  or  your  representative  on  the  Study 
Committee. 


Attachment 


Buy  U.S.  Savings  Bonds  Regularly  chi  the  Payroll  Savings  Plan 


OOIO-U* 


A  Study  of  Future  Cent  Demand  and  Materials 


Statement  of  Problems 

!•  Potential  negative  seigniorage  and  hoarding  of  cent. 

2.  Implications  on  new  Denver  Mint  strip  facility. 

3.  Lack  of  satisfactory  short  term  (as  related  to  production 

scheduling  and  inventory  requirements)  and  long  term  (as 
related  to  coining  capacity  requirements)  demand  forecasts. 

Scope  of  Study 

1.  Test  and  analysis  of  promising  substitute  cent  materials 

including  changes  in  size  and  copper  content. 

2.  Study  of  the  feasibility,  acceptability,  and  benefits  and 

impact  of  an  additional  coin  denomination  between  the  lc 
and  5q  pieces. 

3.  Analysis  of  the  coin  distribution  and  consumption  system  to 

improve  our  ability  to  predict  short  and  long  range  coin 
demands. 

4.  Forecast  of  cent  requirements  for  1980-1990. 

5.  Recommendation  of  strip  production  or  storage  facility  for 

the  new  Denver  Mint. 

6.  Recommendation  for  new  coinage  legislation. 

Methodology 

1.  Alternate  cent  materials  and  sizes. 

a.  Review  of  potential  high  feasibility  materials  with 
respect  to  raw  material  availability  and  costs,  strip 
and  coinage  production  costs,  ease  of  fabrication, 
acceptability,  longevity,  compatibility  with  present 
coinage,  counterfeiting  potential,  energy  consumption 
and  vending  machine  use. 

b.  Perform  preliminary  screening  of  available  alloys  and 
establish  a  priority  list  of  high  feasibility  materials. 

c.  Perform  laboratory  scale  coin  fabrication  studies  on 
several  high  feasibility  materials  and  sizes. 

d.  Perform  pilot  scale  coin  fabrication  studies  on  the 
most  promising  of  the  high  feasibility  materials  and 
sizes  above. 

e.  Present  samples  for  review  and  approval  by  Treasury  and 
Federal  Reserve  System  officials. 

2.  Demand  Analysis 

a.  Review  the  coin  ordering,  storage,  and  distribution 
system  and  past  bank  usage  data. 


-2- 


b.  Attempt  to  correlate  coin  usage  with  certain  selected 
short  and  long  range  economic  and  expenditure  indicators. 

1*  Determine  the  number  of  coins  in  circulation,  by 
denomination. 

2.  Determine  the  coin  loss  rate,  particularly  of 
cents. 

c.  Perform  a  market  analysis  of  the  acceptability  and  impact 
of  a  new  coin  denomination  on  demand. 

3.  Review  the  impact  of  the  above  on  long  term  coining,  strip 
production  and  storage  capacities. 

Schedule 

Complete  laboratory  scale  cent  alloy  study,  November  1,  1973. 

Complete  pilot  scale  most  promising  alloy  study,  April  1,  1974. 

Complete  impact  of  new  coin  denomination  study,  January  1,  1974. 

Complete  cent  demand  study,  February  1,  1974. 

Complete  final  report  and  recommendations,  June  1,  1974. 

Staffing 

Members  of  the  study  committee  will  be  as  follows: 

Bureau  of  the  Mint 

Dr.  Alan  J.  Goldman  -  Chairman 
Dr.  George  E.  Hunter 
William  J.  Murphy 
Deborah  A.  Duke 
Francis  R.  DeLeo 

Office  of  the  Secretary  of  the  Treasury 
Richard  Schmidt 
Homer  V.  Hervey 
C.  William  Smith,  Jr. 

Board  of  Governors  of  the  Federal  Reserve  System 
James  L.  Stull 


Approved: 


Gc&- 
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Secretary  for  Administration 


Date: 


Approved: 


tf.fi 


/ 

i 


Date: 


Assistant  Secretary  for  Enforcement,  Tariff 

and  Trade  Affairs  and  Operations 

i 


/  / 
c 


Approved: 


* 

Associate  Director,  Division  of  Federal  Reserve  Bank  Operations, 
Board  of  Governors  of  the  Federal  Reserve  System 


Date: 


DRAFT /MANAGEMENT  BY  OBJECTIVES  STATEMENT 


Objective 


An  approved  program  plan  for  efficiently  meeting  the  demand  for 
fractional  currency  below  the  five-cent  piece  through  1990. 


Justification 


Two  problems  of  growing  concern  compel  a  fundamental  examination 
of  alternative  methods  of  satisfying  demand  for  cents.  The  first 
problem  is  the  increasing  cost  of  copper,  which  threatens  to 
eventually  cause  the  intrinsic  value  of  the  coin  to  exceed  its  face 
value.  When  this  point  is  reached,  private  hoarding  will  occur.  The 
second  problem  is  the  growing  demand  for  pennies,  a  demand  that  has 
exceeded  prior  long  range  forecasts  by  as  much  as  50%.  The  demand 
problem  will  be  exacerbated  by  the  problem  of  negative  seigniorage, 
should  that  occur.  The  primary  difficulty  is  not  simply  that  demand 
has  been  growing,  but  that  its  rate  of  growth  has  been  largely  unpre¬ 
dictable,  despite  a  number  of  efforts  aimed  at  development  of  fore¬ 
casting  models. 

A  committee  has  been  formed  under  the  direction  of  the  Mint  to 
define  and  analyse  alternative  methods  of  satisfying  that  growing  demand. 
Alternatives  to  be  explored  include  the  following: 

*  Alternative  metal  alloys; 

*  Additional  pieces  between  the  one  and  five-cent  pieces, 
e.g.,  a  two-cent  piece; 

*  Alternative  demand  and/or  production  control  models. 

Part  of  the  data  will  be  used  to  support  the  design  effort  underway 
for  the  new  Denver  Mint.  The  primary  objective  of  the  study,  though, 
will  be  to  define  the  decision  alternatives  (including  legislative 
implications)  and  to  provide  adequate  decision  criteria  and  supporting 
data  for  long  range  planning  of  Mint  operations  regarding  penny 
production.  It  would  be  useful,  further,  to  consider  this  study  as 
the  first  step  in  development  of  a  more  effective  and  continuing  long 
range  planning  process  for  the  Mint. 


Action  Responsibility 

Brooks 
Morgan  * 

Brecht 


*  Lead 


Output  Milestones 
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Estimated  Completion 
Date 


1.  Metal  alloy  alternatives 
defined. 

2.  Demand  forecast  for  one- 
cent  piece  through  1990. 

3.  Viability  of  new  coin 
denomination  and  material 
defined. 

4.  Pilot  scale  studies  on 
most  promising  alloys 
completed. 

5.  Alternative  forecasting/ 
production  control/distri¬ 
bution  models  defined. 

6.  Final  recommendation  of 
Committee 

7.  Complete  briefing  of 
appropriate  Treasury  Depart¬ 
ment,  Federal  Preserve,  and 
Congressional  officials 

8.  Formulate  plans  for 
appropriate  legislation 

.  Complete  draft  of  proposed 
legislation. 


November  1,  1973 
February  1,  1974 
March  1,  1974 

April  1,  1974 

April  1,  1974 

June  1,  1974 
July  30,  1974 

August  30,  1974 


Responsibility 

Goldman/Mint 

Wolf/OMO 

Goldman/Mint 

Wolf/OMO 

Goldman/Mint 

Goldman/Mint 

Goldman /Mint 
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September  30,  1974 


/Mint 


Minimum  Operating  Coin  Inventory  at  Federal  Reserve  Banks 
(Thousands  of  pieces) 


FR  186 
(Rev.  7-71) 


CENTS 

NICKELS 

DIMES 

QUARTERS 

HALVES 

DOLLARS 

TOTAL 

•1 

Boston _ 

45,000 

24,000 

43,000 

36,000 

1,600 

200 

149,800 

[ 

New  York _ 

40,000 

20,000 

30,000 

12,000 

800 

400 

103,200 

- 1 - 

Buffalo _ 

15,000 

3,000 

6,000 

3,200 

1,400 

800 

29,400 

Philadelphia. 

20,000 

8,000 

15,000 

8,000 

2,000 

500 

53,500 

Cleveland- 

39,100 

5,360 

8,500 

9,800 

1,500 

750 

65,010 

Cincinnati—  _ 

40,000 

10,000 

20,000 

12,000 

1,000 

500 

83,500 

Pittsburgh _ 

12,000 

8,000 

20,000 

10,000 

1,200 

600 

51,800 

i 

Richmond.  _ 

8,000 

2,000 

8,000 

3,200 

800 

400 

22,400 

Baltimore _ 

5,000 

4,000 

5,000 

4,000 

400 

200 

18,600 

j 

Charlotte _ 

7,000 

3,000 

6,000 

3,200 

800 

400 

20,400 

1 

Culpeper _ 

— 

— 

— 

— 

— 

_ 

_ 

Atlanta _ 

30,000 

18,000 

25,000 

16,000 

2,000 

1,000 

92,000 

Birmingham _ 

8,700 

2,000 

6,000 

3,200 

600 

400 

20,900 

i 

Jacksonville. 

10,000 

4,000 

15,000 

6,000 

1,000 

500 

36,500 

Miami _ , _ _ 

5,000 

2,680 

7,500 

4,000 

400 

100 

19,680 

1 

Nashville. 

5,000 

2,000 

3,000 

1,600 

200 

100 

11,900 

New  Orleans.. _ 

10,000 

10,000 

10,000 

6,000 

1,000 

500 

37,500 

Chicago.. 

50,000 

10.000 

30,000 

24,000 

6,000 

3,000 

123,000 

- 1 - 

i 

Detroit _ _ _ _ _ 

20,000 

9,000 

16,000 

13,600 

1,600 

800 

61,000 

i 

St.  I^ouis.  _ 

10,000 

4.000 

10,000 

6,000 

200 

100 

30,300 

Little  Rock _ 

7,500 

1,500 

2,500 

2,000 

300 

75 

» 

13,875 

Louisville _ 

15,000 

14,000 

10,000 

8,000 

300 

150 

47,450 

n 

Memphis _ _ 

15,000 

8,000 

18,000 

7,200 

400 

100 

48,700 

1 

Minneapolis. 

20,000 

8,000 

20,000 

12,000 

,  700 

500 

61,200 

Helena _ 

2,500 

1,500 

3,500 

1,400 

’  700 

350  J 

9,950 

Kansas  City _ 

16,000 

14,000 

30,000 

14,000 

4.000 

1,000 

79,000 

i 

Denver. 

20,000 

4,000 

20,000 

5,600 

1,000 

800 

51,400 

Oklahoma  City- 

3,000 

1,000 

5,000 

2,000 

400 

200 

11,600 

Omaha  .... 

8,000 

2,000 

7,000 

3,200 

800 

300 

21,300 

- 1 - 

Dallas.  _ 

10,000 

4,000 

10,000 

8,000 

800 

400 

33,200 

i 

VI  Paso 

4,400 

2 , 6S0 

3,000 

1,600 

200 

200 

12,080 

- r 

Houston 

10,000 

"“57000 

4,000 

1,600 

600 

ICO 

20,300 

f%an  Antonio. 

6,500 

5,000 

7,000 

3,600 

1,400 

600 

24,100 

^(,n  prune isco. 

15,000 

5,000 

10,000 

8,000 

2,000 

1,000 

41,000 

Do**  Angeles. 

10,000 

6,000 

10,000 

8,000 

1,000 

1 , 000 

36,000 

j 

10,000 

3,000 

3,500 

5,000 

1,500 

500 

23,500 

Portly  d _ _ 

Salt  Lake  City - 

6,500 

2,000 

10*,  000 

1,800 

400 

350 

21,050 

15 , uUO 

4.000 

6.000 

4,000 

500 

250 

29,750 

_ 

s. 

Tot'd _ 

574,200 

233,720 

463,500 

278,800 

41,500 

19  125 

1,615,845 

i 

i 

u. _ ! 

CONFIDENTIAL 


♦ 


Future  Cent  Demand  and  Materials  Study  Committee  Meeting-August  13,  1973 


The  Study  Committee  convened  at  the  second  floor  conference  room 
at  1331  G  Street  N.W.,  Washington,  D.C.  Present  at  this  meeting  were 
Mr#  G#  Burhop  and  Mr#  R#  Schmidt,  Office  of  the  Secretary  of  the 
Treasury,  Mr.  J#  Stull,  Federal  Reserve  Board  and  Dr#  A.  Goldman, 

Dr#  G.  Hunter,  and  Mr.  W.  Murphy,  Bureau  of  the  Mint. 

•  The  purposes  of  this  meeting  were  to  review  the  proposed  outline 
of  the  study  and  delegate  responsibility  for  gathering  the  initial 
data. 


The  delegation  of  responsibility  is  as  follows: 

The  Federal  Reserve  Board  representative  will  provide: 

1.  The  name  of  a  Federal  Reserve  Board  Official  who  will 
endorse  the  project  outline. 

2.  The  total  number  of  savings  and  commercial  banks  and 
their  branches  and  the  number  of  Savings  and  Loan 
Associations  and  branches  in  the  United  States  by 
year  from  1950-1973. 

3.  Information  concerning  the  number  of  coins  by  denom¬ 
ination  necessary  to  stock  a  new  savings  bank  branch, 
taking  into  consideration  geographical  location. 

4.  Information  concerning  the  storage  capacity  and  in¬ 
ventories  of  the  Federal  Reserve  Banks  and  Branches 
by  denomination  showing  maximum  and  average  figures. 

5.  Information  concerning  the  usage  of  the  United  States 
cent  in  Canada. 

Mr.  R.  Schmidt  will  provide: 

1.  Total  retail  sales  in  both  dollar  volume  and  total 
number  of  transactions  by  year  from  1950  to  1973. 

2.  Total  number  of  cash  registers  and  cash  drawers  sold 

by  all  register  manufacturers  by  year  from  1950  to  1973. 

Mr.  G.  Burhop  will  provide: 

1.  Actual  GNP  data  vs.  Fiscal  Year  by  year  from  1950 
to  1973. 

2.  GNP  forecast  data  on  a  5  and  10  year  basis  for  the 
years  1950  to  1973.  This  is  to  be  compared  with 
actual  GNP  data. 
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3.  Number  of  credit  card  transactions  and  total  credit 
card  dollar  volume  by  year  from  1950  to  1973. 

4.  State  and  Local  Sales  Tax  Revenue  by  year  from  1945 
to  1973. 


Dr.  G.  Hunter  will  provide: 

•  » 

1.  Information  regarding  total  coins  used  in  vending 
machines  by  denomination  by  year  from  1950  to  1973. 
This  information  is  to  include  figures  on  toll 
machines  and  penny  parking  meters  if  such  data  is 
available. 

2.  Sources  to  be  pursued  to  determine  availability  of 
copper,  aluminum,  iron,  etc.,  from  domestic  and 
foreign  sources.  Projected  U.S.  demand  data  is  also 
to  be  obtained. 

3.  Information  on  future  supply  and  demand  of  refined 
copper  and  aluminum  by  contacting  the  Copper  Develop¬ 
ment  Association  and  Aluminum  Association. 

A.  Information  concerning  the  aluminum  coins  produced 
by  the  Bureau  of  the  Mint  for  the  Philippines 
Government . 


Dr.  A.  Goldman  will: 

1.  Try  to  arrange  for  random  sampling  of  coins  (by  date) 
located  in  cash  registers  of  a  certain  number  of 
Sears  and  Roebuck  outlets  to  be  chosen  by  population  of 
the  area  in  which  they  are  located. 


Mr.  W.  Murphy  will  provide: 


1.  Population  figures  by  year  from  1950  to  1973. 

All  data  should  be  compared  (i.e.,  plotted  linearly  and/oi 
semi-logarithmically  vs.  time)  to  historic  net  payout  data  which 
was  distributed. 


It  was  also  suggested  that  the  Mint’s  new  Marketing  Specialist 
would  conduct  an  acceptability  study  of  the  two  cent  piece  and  any 
change  in  appearance  of  the  cent.  The  Mint;s  Legal  Counsel  is 
looking  into  the  feasibility  of  test  marketing  a  two  cent  token  in 


a  small  town. 
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The  Bureau  of  the  Mint  is  also  in  the  process  of  studying 
alternate  cent  materials  and  s^zes  by  reviewing  potentially  high 
feasibility  materials.  Preliminary  screening  of  available  alloys 
and  laboratory  scale  coin  fabrication  studies  have  commenced. 


All  members  present  at  the  meeting  will  obtain  four  dollars 
in  nickels  and  one  dollar  in  pennies  from  a  savings  bank  or 
Savings  and  Loan  Association  and  list  the  dates  of  each  coin. 

An  attempt  will  then  be  made  to  exchange  the  unrolled  coins  for 
dollar  bills. 

•  t 

A  discussion  was  also  held  concerning  the  importance  of  not 
alarming  the  general  public  to  the  possibility  of  any  coin  change 
or  shortage.  This  study  is  merely  a  continuing  process  of  the 
Treasury  Department  to  look  at  coinage  and  constantly  update  new 
methods  and  alternatives  for  measuring  demand  and  supply  criteria. 


The  next  meeting  of  the  Study  Committee  will  be  held  on 
Thursday,  August  23,  1973  at  10:00  A.M.  in  the  second  floor  con¬ 
ference  room  at  1331  G  Street  N.W. ,  Washington,  D.C. 


Goldman 


August  15,  1973 


v-u\ *  i  I'tij  bi  AiiiiS  GOVxsitMMEiNY 


Edward  u.  Morgan,  Assistant  Secretary 

i 

i 


date: 


duly  23, 


Deputy  D.rector  of  the  'Mint 

?o  ten c i a i  one  Cent  Negative  Seigniorage 

In  uie  past  six  months,  the  metal  value  in  the  one  cent  piece 
has  .i.creasec  from  less  than  At  to  approximately  .6 1  as  the  price 
of  copper  has  risen  from  50.0<£  to  91. Gi  per  lo.  When  one  ados  our 
manufacturing  and  transportation  costs  of  .2 t  to  the  present  raw 
material  cost,  it  becomes  evident  that  we  must  be  prepared  for  tne 
•possibility  that  the  price  of  copper  will  increase  to  a  point 
v approximately  $1.20  per  lb.)  where  the  seigniorage  for  cents  is 
negative  {i.e.,  total  cost  exceeds  face  value).  Should  the  copper 
price  at  some  future  date  exceed  $1.51  per  lb,  the  value  of  tne^ 
raw  material  will  exceed  the  face  value  of  the  coin  and  the  public 
will  hoard  one  cent  pieces  as  they  did  the  silver  coins  in  the 
early  1960 's. 

.'WOOES  STuDIES 

1,  A  review  of  alternative  coinage  materials  having  lower  a., 
material  cost  ana  more  favoraole  supp.y-demano  project 

compared  with  tne  present  95%  copper  -  5%  zinc  snoy  . 

been  initiated  by  tne  Office  of  .  eciinology  oi  tne  Bu»  >'a  . 
of  the  Mint.  Attacnment  1  is  a  list  o>  criteria  wii.cn  w 
oe  applied  in  evaluating  tne  proposed  materials  listen  m 
Attachment  2.  Samples  of  t..e  materials  judged  to  have  n.br, 
feasioiiity  are  being  procured  for  preliminary  evaiuai -on. 

It  ,&  estimated  tnat  six  months  will  oe  required  for  a 
complete  evaluation  of  tne  alternative  coinage  materials. 

2.  Other  possible  approaches  to  tne  potential  problem  of  neg¬ 
ative  one  cent  seigniorage  include: 

a)  reducing  the  Size  Oi  the  one  cent  piece. 
o)  revaluat ing  tne  one  cent  piece  to  two  cents, 
c)  issuing  a  two  cent  piece  in  addition  to  a  smaiter 
one  cent  piece. 

In  order  to  crystallize  Cue  possible  effects  of  these 
approaches  and,  at  the  same  t, me,  assist  tne  Mint  ir,  its  lo.-q  and 
short  range  production  planning,  '.  t  is  suggested  that  a  study  oi 
future  cent  requirements  be  mace  by  a  team  including  represen¬ 
tatives  of  the  Office  of  uie  Secretary  of  the  Treasury,  Bureau  oi 
the  Mint  and  the  Federal  ileservo  Bank.  A  proposed  outline  for 
such  a  study  is  appenoeo  as  Attacnment  3. 
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I MP ACT  ON  PLANS  TOR  NEW  DENVER  MINT 


In  view  of  the  reasonable  probability  that  the  nature  of  tne 
one  cent  coin  (which  presently  accounts  for  75  -  80%  of  our  total 
output)  will  be  changed  within  the  next  15  years,  the  Bureau  of 
the  Mint  faces  the  following  alternatives  with  regard  to  tne  de¬ 
sign  of  the  new  Denver  Mint. 


*1.  Proceed  as  planned  to  date.  That  is,  construct  a 
production  facility  for  penny  bronze  strip  in 
addition  to  a  new  coinage  facility. 

2.  Mold  the  Denver  Mint  project  in  abeyance  for  six 
to  nine  months  until  the  proposed  studies  have 

*  been  completed. 

3.  Proceed  with  site  preparation  and  design  of  a  new 
coining  facility.  Locate  the  coining  facility  on 
the  site  in  such  a  manner  that  either  a  strip 
storage  building  or  a  strip  production  facility 
can  be  added  as  a  second  phase  to  the  project. 


We  recommend  that  alternative  three  be  implemented, 
delay  in  the  design  and  construction  of  a  new  coinage  U 


Funner 

oeiay  in  tne  oesign  and  construction  ot  a  new  linage  facility 
could  jeopardize  the  Mints'  ability  to  satisfy  the  nation  s  coinage 
demands  after  1980.  Since  the  nature  of  the  strip  production  Tac- 
ility  would  differ  markedly  depending  on  the  material  winch  is 
utilized  for  the  cent,  serious  consideration  must  be  given  to  a 
greater  reliance  on  strip  purchased  from  the  private  sector,  .n.s 
may  be  preferred  rather  than  risk  construction  of  an  expensive 
strip  production  facility  which  would  be  obsolete  shortly  a. ter 
was  completed.  With  your  concurrence,  we  will  prepare  revised 
planning  criteria  and  funding  schedules  for  the  new  Denver  mnt 
based  on  implementation  of  alternative  three. 


it 


Attachments 


Attachment  1 


Criteria  for  One  Cent  Alloy 


1.  Cost  (vs.  face  value/  and  Availability  (U.S.,  U.S.  and  Canada,  World) 

A.  Raw  Materials  -  present  cost,  long  term  projected 

cost  based  on  supply  vs.  demand  projection. 

B.  Scrip  Manufacturing  or  Procurement  Cost 

C.  Coin  Manufacturing  Cost 

2.  Public  Acceptability 

A.  Weight 

B.  Color  and  Reflectivity 

C.  Toxicity 

3.  Ease  of  Fabrication  using  Present  and  Projected  Equipment 

A.  Strip 

B.  Coins  (including  die  life  considerations) 

4.  Wear  and  Corrosion  Properties 

5.  Compatability  with  Present  Coinage  (side  by  side)  to  Minimize 
Impact  of  Change  (i.e.  minimize  withdrawal  rate) 

6.  Counterfeiting  Potential 

7.  Energy  Consumption 

8.  Vending  Machine  Use 

Note:  Any  proposed  coin  size  change  will  have  to  be  viewed  on  basis 
of  interchange  problems  with  coins  of  Canada,  Mexico  and 
others. 


Attachment  2 


Alternative  Materials  for  One  Cent  Coinage 


1.  Copper-zinc  alloys  containing  10  to  30%  zinc. 

4 

2.  Chromized  steel. 

3.  Aluminum  alloys  containing  magnesium  or  manganese. 

4.  Copper  alloys  clad  or  plated  on  steel. 

5.  Zinc-copper  and  zinc-aluminum  alloys. 

6.  Plastics. 

Items  1-3  are  considered  to  have  high  feasibility  when  eval¬ 
uated  against  the  criteria. 

Items  4-6  have  low  feasibility. 

Several  other  clad  combinations  (eg.  aluminum  clad  steel, 
copper-nickel  clad  zinc,  stainless  steel  clad  aluminum,  and 
nickel  clad  steel)  have  been  reviewed  and  judged  either  technically 
or  economically  unfeasible. 


Memorandum 


F.  11.  MacDonald 

r 

A.  J.  Goldman 


date: 


July  16,  1973 


Objectives  for  Study  of  Future  Cent  Requirements 


1.  Demand  forecast  -  1980,  1985,  1990  (1c  Total  pieces  for  all 

denominations) . 

2.  Recommended  total  (Mint  and  Federal  Reserve  Ranks)  inventory 
size  based  on  short  range  demand  fluctuations  and  planned 
storage  capacity  increases. 

3.  Repeat  1.  with  1C  piece  value  upgraded  to  2c. 

4.  Repeat  1.  with  2q  piece  in  addition  to  1c  piece. 

5.  Effect  on  1.  and  2.  of  changing  material  or  size  of  1C  piece. 

To  satisfy  objectives  we  must  determine: 

a.  No.  pieces  (by  denomination)  in  circulation, 

b.  Loss  rate  for  each  denomination. 

c.  Trends  of: 

Coin  demand  vs.  time 
GKF  vs.  time 

Total  no.  branch  banks  vs.  time  ,  , 

Total  no.  credit  card  transactions  vs.  time 

Total  no.  cash  registers  6old  vs.  time 

Coins  in  vending  machines  (by  denomination)  vs.  time 

d.  Net  payouts  vs.  time  from  1940  including  breakdown  of  sources 
of  payouts  • 

« 

e.  Coin  storage  capacities 

'  •  ,  '  .  - 

f.  Effect  of  new  bicentennial  coins  on  short  term  demand 

(applicable  only  if  study  is  extended  to  denominations  beyond 
l£  piece)  ,  • 


])i/v  U.S\  Stipms  Vends  Regularly  on  th  Payroll  Saving  Plan 


r 


CHROMIZED  STEEL 


Chromized  Steel  Sheet 
for  the  corrosion  resistance 

of  stainless  steel  at 
much  less  cost 


Typical  Composition  of  Base  Steel 

C  Mn  P  S  Si  Ti 
0.05  0.30  0.008  0.017  0.018  0.36 


Chromized  Steel  is  a  ferritic  stainless  steel  coating  on  a 
carbon  steel  base.  The  ferritic  stainless  coating  is  uni¬ 
form,  continuous,  ductile,  and  integral  with  the  steel.  It 
cannot  be  mechanically  stripped  from  the  steel  base. 

The  steel  sheet  is  a  titanium -stabilized,  low-carbon 
sheet  developed  to  insure  acceptable  grain  size  and  low 
carbon  content  in  the  coating  for  maximum  corrosion 
resistance  and  coating  ductility. 


Made  by 
Diffusion-Bonding 
Process 


The  oversimplified  drawing  shows  the 
chromizing  process.  First,  the  sheet  is  treated 
with  a  chemical  “glue"  (tridecyl  alcohol)  to  make 
the  powdered  coating  adhere.  A  finely  divided 
ferrochrome  powder  is  next  applied  to  the  steel 
surface,  and  cold-bonded  to  the  sheet  in  a  rolling 
mill.  The  chromium  is  then  diffused  into  the  base 
steel  in  a  high -temperature  treatment  (see  sketch, 
opposite  page),  and  brushed  to  reduce  the  surface 
roughness  and  improve  appearance.  Finally  the 
sheet  is  washed,  skin-rolled,  and  readied  for 
shipment. 


COLD  BONDED 
POWDER 


Outstanding  in  Oxidation 
and  Corrosion  Applications 

Chromized  Steel  sheet  can  be  used,  in  general,  in  all 
applications  where  a  400-series  ferritic  stainless  steel 
has  been  successfully  used. 

Chromized  can  be  used  continuously  in  air  up  to 
1 400  F,  with  intermittent  service  up  to  1 500  F.  Thus  it 
is  suitable  for  such  applications  as  heat  exchangers, 
oven  fixtures,  burners. 

Because  it  is  highly  resistant  to  oxidizing  environ¬ 
ments,  industrial  atmospheres,  flue-gas  condensates, 
exhaust  gas  condensate,  continuous  wetness,  and 
certain  agricultural  chemicals,  Chromized  can  be 
economically  used  for  mufflers,  furnaces,  electro¬ 
static  precipitators,  silos,  and  industrial  roofing. 

Chromized  can  be  furnished  in  a  dull,  non-reflec- 
tive  matte  finish,  or  in  a  brushed  finish  with  reduced 
surface  roughness  and  a  reflectivity  approximating  a 
general-purpose  cold-rolled  finish. 


Typical  Chromized  Steel  Cross  Section 


A  large  manufacturer  of  heating  and  air-conditioning  equipment  has 
found  that  Chromized  sheet  provides  drawing  and  welding  advantages 
over  the  previous  material '  as  well  as  excellent  corrosion  resistance. 
It  also  returned  a  saving  of  $10,000  per  month  in  material  costs. 


Chromized  spot  welds  readily  in  the  man¬ 
ufacture  of  gas  heaters  especially  designed 
for  mobile  homes.  The  operating  temper¬ 
atures  of  1,200  F  are  well  within  the 
range  of  Chromized  Steel. 
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Two  Advantages  over  Stainless 

Bethlehem's  new  Chromized  Sheet  Steel  has  two 
major  advantages  over  homogeneous  ferritic 
stainless. 

1.  ECONOMY— w  carries  a  substantially  lower 
price  tag.  Some  customers  report  savings  of  25 
to  50  percent  and  more  over  previously  used 
material. 

2.  EASE  OF  FABRICATION—  since  Chromized 
Steel  is  essentially  carbon  steel,  it  can  be  fabri¬ 
cated  by  conventional  carbon  steel  methods 

a)  FORMING— Being  ductile  and  diffusion- 
bonded.  the  coating  will  not  flake  or  spall 
during  forming.  (See  ductility  demonstra¬ 
tion  on  back  page. )  Can  take  1 805  flat  bend 
without  cracking  coating. 

b)  JOINING  —  Chromized  sheet  can  be 
welded,  brazed,  and  soldered.  Spot  welding 
can  be  done  without  destroying  the  integrity 
of  the  coating,  and  with  tip  life  equivalent 
to  that  obtained  with  low-carbon  sheet 
(See  "Typical  Welding  Conditions. ")  With 
other  welding  processes,  corrosion  resist¬ 
ance  across  the  joint  can  be  maintained  by 
using  appropriate  stainless  steel  filler  metal 
or  by  special  techniques  for  alloy  enrich¬ 
ment  of  the  weld  area. 


SPOT  WELD 


COATING  AND  BASE  METAL 
FUSE  INTO  WELD  NUGGET 


Industry  is  using  more  and  more  electrostatic 
precipitators  in  its  battle  against  air  pollution.  Dirty 
air  is  blown  through  the  precipitator,  and  partic¬ 
ulate  matter  is  electrostatically  "stuck"  to  steel 
precipitator  plates.  Accumulations  of  particles  are 
periodically  cleaned  off  and  disposed  of. 

A  precipitator  similar  to  the  one  shown  in  the  draw- 
ino  (above)  was  installed  several  years  ago  at  our 
Bethlehem  Plant.  In  less  than  a  year  the  carbon 
steel  precipitator  plates  were  eaten  through  as 
shown  below.  Low-alloy  plates  fared  little  better. 
The  center  photo  ( spot  areas  wiped  dean  for  in¬ 
spection)  shows  how  the  Chromized  Steel  plates 
Took  today  after  four  years-apparently  good  for 
many  more  years  of  service! 


Silage  is  highly  corrosive.  Chromized  Steel 
sheet  is  proving  to  be  an  economical  solution 
to  the  problem .  because  it  performs  as  well 
as  stainless,  yet  costs  much  less. 

Chromized  Steel  has  excellent  resistance  to 
heat  oxidation  up  to  1,400  F  so  it  is  an  ideal 
choice  for  burners,  self-cleaning  ovens,  com¬ 
bustion  chambers  and  heat  exchangers. 


The  welding  of  Chromized  sheet  presents  no 
special  problems.  (See  " Typical  Welding 
Conditions. "  back  page.) 
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In  automobile  mufflers  Chromized  has  ex¬ 
hibited  corrosion  resistance  comparable  to 
that  of  much  more  expensive  materials.  At 
right  is  a  muffler  (sectioned  lengthwise  to 
show  the  interior)  which  endured  41,900 
miles  of  stop -and -go  driving  over  a  5 -year 
period.  Though  stained  and  dirty,  it  is  still 
virtually  as  sound  as  the  day  it  was  installed l 


Chromized  Steel  performs  well  in  the  shop, 
including  difficult  drawing  operations,  with¬ 
out  damage  to  the  coating. 
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Steel 


Makes  things 
better  for  you 


T  ypical 

Mechanical  Properties 

20-GAGE  CHROMIZED  SHEET 


Yield  Strength  (psi) 
Tensile  Strength  (psi) 
Total  Elongation 
Uniform  Elongation 
Olsen  Cup  Height 
Hardness 


22,000-32,000 

40,000-48,000 

30-37% 

18-22% 

0.350-0.425  in. 
42-52  Rb 


How's  this  for  ductility? 


Size  Range 


1.  Here's  a  cup  of  Chromized 
sheet  which  we  have  deep- 
drawn  from  a  blank  like  the 
round  one  beneath  it. 


A.  Gages:  14  to  26  inclusive. 

B.  Coil  widths:  2  to  41  inches  in 
14  to  26  gage  inclusive. 

C.  Sheet  sizes: 


Width- 


Length- 


Gage 

Inches 

Inches 

14 

41  max 

240  max 

30  min 

16 

41  max 

240  max 

30  min 

18 

41  max 

240  max 

30  min 

20 

41  max 

240  max 

30  min 

22 

41  max 

168  max 

19%  min 

24 

41  max 

1 68  max 

19%  min 

26 

41  max 

1 68  max 

19%  min 

T  ypical 

Welding  Conditions — 

20-GAGE  CHROMIZED  SHEET 

1.  Resistance  spot 

a.  Electrode  diameter— .20  inch 

b.  Electrode  force— 1 ,1 50  lb 

c.  Weld  time— 6  cycles 

d.  Welding  current— 1 0,000  amp 

e.  Tip  life  of  standard  Class  II  electrode- 
with  no  change  in  nugget  size. 


2.  Now  we  etch  away  all  the 
base  steel  in  boiling  20% 
nitric  acid . . . 

3.  . . .  and  look  what's  left: 
two  perfect  cups  composed 
solely  of  the  chromized  coat¬ 
ing  material,  completely  free 
of  holes  or  acid  attack.  Surely 
a  convincing  demonstration 
of  the  ductility  and  integrity 
of  the  coating  on  Chromized 
Steel! 


-8,500  welds 


2.  Metal  inert  gas 

a.  Tight  butt  joint  with  copper  backing  strip. 

b.  Type  430  stainless  steel  (14-18%  chromium)  .035- 
inch  diameter  welding  wire.  Type  310  stainless  steel 
(24-26%  Cr  and  19-22%  Ni)  also  has  been  success¬ 
fully  used. 

c.  Shielding  gas— argon  +  1%  oxygen  at  30  cu  ft/hr 

d.  Arc  voltage— 19  volts 

e.  Current— 100  amps  (D.C.,  reversed  polarity) 

f.  Speed— 36  in. /min 


3.  Manual  tungsten  inert  gas 

a.  Tight  butt  joint  with  steel  backing  strip. 

b.  Type  430  stainless  steel  (14-18%  chromium)  or  446 
stainless  steel  (23-27%  chromium)  1/1 6 -inch  di¬ 
ameter  wire  filler  metal.  Type  31 0  stainless  steel,  as  in 
2  b,  can  also  be  used. 

c.  Welding  electrode— 2%  thoriated  tungsten,  .040-inch 
diameter. 

d.  Shielding  gas— argon  at  45  cu  ft/hr 

e.  Arc  voltage— 1 2  volts 

f  Current-55  amp.  (D.C.,  straight  polarity) 


4.  Flash  (Alloy  Metal  Injection) 

a.  Standard  Thompson  50  kva  flash  welding  machine. 

b.  Type  430  stainless  steel  (14-18%  chromium),  1  /16- 
inch  diameter  wire  filler  metal. 

c.  Initial  die  opening— 5/16  inch 

d.  Flash  off— 1/8  inch 

e.  Final  die  opening— 5/32  inch 

f.  Upset— 1/32  inch 

g.  Flash  time— 2.0  seconds 

Bethlehem  Chromized  Steel  has  been  recognized  in  the 
American  National  Standards,  and  meets  the  Military  Speci¬ 
fication  MIL-S-46055A  (MR)  29  April  1966  (Amendment  1 
of  10  May  1966  and  Amendment  2  of  7  June  1966),  for 
Sheet  and  Strip,  Low  Carbon,  Chromized  Steel. 
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Introduction 


HE  STEEL  INDUSTRY  has  long  recognized  the  merits  of 


improving  the  corrosion  resistance  of  its  products  by  coat- 


^  ing  them  with  nonferrous  metals.  The  contribution  of  hot 
dip  and  electrolytic  coatings  to  the  economic  welfare  of  our  indus¬ 
try  needs  no  review  for  this  audience. 

Over  the  years  many  other  types  of  steel  coating  processes  have 
been  developed  which  provide  a  wide  range  of  desirable  proper¬ 
ties.  However,  in  general  these  coating  processes  have  not  attained 
a  high  level  of  commercial  acceptance  because  they  are  not  well 
suited  to  mass  production.  One  of  these  processes,  chromizing, 
employs  high-temperature  diffusion  of  chromium  metal  into  the 
steel  surface  to  form  an  iron-chromium  alloy  coating.  The  fact 
that  such  a  coating  has  corrosion  properties  generally  similar  to 
those  of  ferritic  stainless  steels  pointed  to  the  economic  potential 
of  chromized  steel,  provided  that  a  chromized  coating  on  low- 
cost  sheet  steel  could  be  produced  economically  on  a  tonnage 
basis.  Other  factors  that  would  enhance  the  economic  potential 
of  such  a  chromized  product  would  include  versatile  formability 
and  good  weldability. 

The  chromizing  process  developed  by  the  Bethlehem  Steel 
Corporation  has  fulfilled  these  process  conditions  and  produces 
a  material  with  a  wide  range  of  desirable  properties. 

The  purpose  of  the  present  paper  is  to  detail  our  process;  and 
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since  the  properties  of  our  chromized  steel  have  already  been 
described  in  recent  Metal  Progress  articles’  ",  a  brief  listing  of 
these  properties  will  suffice  here.  In  addition  to  good  corrosion 
resistance,  the  chromized  coating  has  sufficient  ductility  and  ad¬ 
herence  to  withstand  the  most  severe  forming  operations,  such 
as  deep  drawing  and  spinning.  Furthermore,  the  coating  integrity 
can  be  maintained  during  conventional  welding  procedures. 
Thus,  coil  stock  can  be  coated  at  the  mill  and  subsequently  fab¬ 
ricated  into  a  wide  variety  of  end  products. 


History  of  Chromizing 

A  very  brief  review  of  the  main  stages  in  the  history  of  chro- 
mizing  development  will  be  of  interest  before  we  proceed  to  the 
description  of  Bethlehem  s  chromizing  process. 

Historically,  the  development  of  chromizing  closely  parallels, 
\\  ith  respect  to  time  and  techniques,  the  development  of  the  more 
familiar  carburizing  process.  The  first  published  work  on  chro¬ 
mizing,  by  F.  C.  Kelley’,  appeared  in  1923.  Kelley  packed  steel 
parts  in  a  powder  containing  particles  of  metallic  chromium  and 
heated  them  for  several  hours  in  a  non-oxidizing  environment. 

romium  atoms  diffused  into  the  steel  surface  from  the  chro¬ 
mium  partic  es  in  direct  contact.  A  corrosion-resistant  iron-chro¬ 
mium  alloy  coating  resulted. 

Objectionable  sintering  of  the  chromium  particles  to  the  steel 

fir!^  me  ,cient.use  c^e  chromium  source  material,  and  dif- 
_  J,Jn  maintaining  non-oxidizing  conditions  discouraged  com- 

that  an  .^ceP^ance. 0  Kelleys  process.  However,  his  discovery 

at  temner^t  thf0m  nnk  ^  °y  C°ating  Can  be  formed  by  diffusion 
nent  of  the  aMr>S  W&  C  °W  tbe  meb‘nS  P°mt  of  either  compo- 
technology  Y  SyStem  WaS  an  imPortant  contribution  to  coating 

of  finely1  divided  feTrochrom^X^'^  ^  ^ 

der.  The  bleaching  powder  aching  ?r’  bleachinS  Pow‘ 

pound.  As  the  packwas  heated  rhki  °f  I™"  1S  the  carrier  com" 
expelling  the  air  from  the  pack  and re eaChmgJ Powder  vaPorized’ 
to  form  a  chromium  chloride  ‘  Tn  ctmg  Wlth  the  ferrochrome 

the  steel  surface  depositin’  t*  Volat,le  comPound 
P  siting  chromium  metal  which 
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diffused  into  the  steel  to  form  the  iron-chromium  alloy  coating. 

The  main  contribution  of  Marshall’s  gaseous  transport  con¬ 
cept  was  the  elimination  of  sintering.  On  the  other  hand,  the  high 
labor  costs,  slow  heating  rates,  and  low  productivity  associated 
with  batch  techniques  as  well  as  low  efficiency  in  chromium  utili¬ 
zation  by  the  process  were  inherent  weaknesses  that  prevented 
widespread  commercial  acceptance. 

In  a  process  described  by  G.  H.  Howe  in  1930,  steel  parts 
were  chromized  without  being  packed  in  a  chromium  containing 
powder.  Instead,  the  parts  were  placed  in  a  porous  refractory 
inner  chamber  which  was  fitted  with  an  impervious  outer  cham¬ 
ber.  The  space  between  the  inner  and  outer  chambers  was  filled 
with  a  mixture  of  chromium  powder,  refractory  material,  and 
ammonium  chloride.  Upon  heating,  ammonium  chloride,  the 
carrier  compound,  decomposed  into  a  mixture  of  gases  contain¬ 
ing  chromous  chloride.  Permeating  through  the  porous  refractory 
inner  chamber,  these  gases  fill  the  space  surrounding  the  steel 
article.  Although  Howe  circumvented  some  of  the  problems 
associated  with  pack  methods,  his  process  had  two  basic  draw¬ 
backs  in  terms  of  the  coating  materials:  (1)  a  costly  source  of 
chromium  was  used,  and  (2)  chromium  utilization  was  relatively 
poor.  Furthermore,  like  previous  methods  of  whatever  type, 
Howe’s  method  was  still  restricted  to  the  batch  technique  for 
fabricated  parts. 

A  further  extension  of  the  gaseous  transport  concept  was  de¬ 
scribed  in  a  1961  article  in  Iron  Age .  This  process,  developed  by 
the  Gasalloy  Steel  Corporation,  circulates  chromium-halogen- 
containing  gases  in  an  essentially  closed  system  between  the  chro¬ 
mium  source  material  and  the  opened  coil  of  sheet  steel.  Although 
their  process  represents  the  useful  advance  to  coil  coating  as  op¬ 
posed  to  the  batch  techniques  of  earlier  methods,  it  does  not  fully 
utilize  the  chromium  source  materials. 

By  contrast,  Bethlehem  Steel’s  chromizing  process  utilizes  low- 
cost  ferrochrome  sources  at  virtually  1 00  per  cent  efficiency  by  the 
device  of  roll-compacting  a  precise  amount  of  chromium  onto 
the  sheet  surface  before  the  coils  are  subjected  to  a  diffusion  treat¬ 
ment.  However,  even  more  important  is  the  fact  that  this  maxi¬ 
mum  efficiency  in  chromium  utilization  is  combined  with  mass 
production  techniques,  a  capability  that  is  not  offered  by  most 
other  chromizing  processes.  Specifically,  coils  weighing  up  to 
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40,000  pounds  can  be  processed  in  gages  and  widths  needed  for 
a  wide  variety  of  fabrication  requirements. 


Chromizing  Process 

The  essentials  of  Bethlehem’s  chromizing  process  may  be 
summed  up  as  follows:  3 

•  Prior  to  the  diffusion  treatment,  a  precise  amount  of 
finely  divided  ferrochrome  powder  is  applied  to  the 

surface  of  cold-rolled  low-carbon  steel  by  roll-corn- 
pacting. 

•  Conversion  of  this  roll-compacted  layer  into  a  contin¬ 
uous  iron-chromium  alloy  coating  is  then  achieved  by 
heating  the  open  coil  at  1650-1700  F  in  hydrogen. 

i  Startknr  m,a,teriaIs’  the  Process  can  coat  decarbur- 

^  (ST  r*  0t‘r°lled  CO,,S  °r  annealed  cold-rolled 
de!s or IZZ  S?Wder>  rxtures  of  chro—  and  iron  pow- 
can  be  used  A  ve^  ff°U  •  ^  W^l  varyin^  chromium  contents 

and  product  ^ty  °f  materiai  economy 

carbon  sheet  steel  i  ,  mg  tltan^m-stabilized  low- 

.ng  ^  ferrOChr°me  ^ 

all°^  d«raa  from 

stabilized  0“  “^^  Th“efore- 

SteeI  IS  Preferred  because  all  of  the  carbon 


pQwder 


^PPl Icator 


.Platform 


Compacting  mill 


Fin.  1  D  ,  °r  aPP'ylng  a  I  coho 

'  1  ~Powd«  Application  and  Roll  r 

d  Rol)  Compacting  Apparan 
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and  nitrogen  in  the  steel  is  combined  with  the  titanium,  thus  pre¬ 
venting  these  elements  from  diffusing  to  the  coating  during  the 
diffusion  treatment.  Similarly,  low-carbon  ferrochrome  (0.05 
per  cent  max  C)  is  used  to  keep  the  carbon  content  of  the  coat¬ 
ing  as  low  as  possible. 

POWDER  APPLICATION  AND  ROLL  COMPACTING 

A  schematic  diagram  of  the  powder  application  and  compact¬ 
ing  mill  is  shown  in  Fig.  1.  The  coil  stock  is  fed  from  the  com¬ 
pacting  mill  pay-off  reel  into  a  roller  coater  which  applies  a  very 
thin  film  of  tridecyl  alcohol  to  both  surfaces.  (Tridecyl  alcohol  is 
a  nonflammable  viscous  fluid.)  The  strip  is  then  passed  over  a 
specially  designed  fluidized  bed  containing  the  ferrochrome  pow¬ 
der.  Fig.  2  shows  a  schematic  diagram  of  the  fluidized  bed.  A 
steady  stream  of  powder  is  lifted  upward  from  the  fluidized  bed 
by  rotating  brushes.  As  it  contacts  the  strip  surface,  a  portion  of  the 
powder  adheres  to  the  alcohol  film.  A  uniform  layer  of  ponder 
measuring  10  to  lSg/ft’can  be  applied  in  this  manner.  The  thick¬ 
ness  of  the  alcohol  film  as  well  as  the  particle  shape  and  size  dis¬ 
tribution  control  the  amount  of  powder  that  adheres  to  strip. 

The  direction  of  the  moving  strip  is  reversed  by  passing  over 
guide  rolls  so  that  the  opposite  side  can  be  coated  by  a  second 
fluidized  bed.  The  strip  is  then  passed  through  a  single-stand  two- 
high  rolling  mill  where  the  powder  is  roll-bonded  to  the  surface. 


Powder  fines 
to  dust  col  lector 

Fig.  2  -  Fluidizing  Pumping  Bed. 
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Fig.  3  -  Photograph  of  Open-Coil  Winding  Operation. 
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Strip  speeds  of  200-400  ft/ min  are  used  in  the  powder  applica¬ 
tion  and  roll-compacting  operation.  The  roll  pressure  required 
to  give  satisfactory  compacting  causes  the  strip  to  elongate  1  to 
2  per  cent.  The  outer  surface  of  the  powder  layer  remains  dry,  i.e., 
free  of  alcohol  during  application  and  compacting.  Thus,  the 
compacting  rolls  remain  dry  and  clean  and  there  is  no  tendency 
for  the  powder  particles  to  cling  to  them. 

To  achieve  proper  bonding,  the  steel  base  must  be  compara¬ 
tively  soft.  Pickled  hot-rolled  strip  can  be  coated  satisfactorily 
without  additional  heat  treatment,  but  cold-reduced  strip  must 
be  annealed  prior  to  compacting.  Our  present  compacting  and 
open  coil  annealing  equipment  is  processing  cold-rolled  strip  in 
gages  from  14  to  26.  If  required,  the  equipment  could  be  rede¬ 
signed  to  handle  heavier  gages. 

Bonding  the  powder  on  the  strip  surface  prevents  the  powder 
from  being  removed  by  the  open  coil  winding  operation  and  by 
the  circulating  gases  in  the  subsequent  diffusion  treatment.  Com¬ 
pacting  and  bonding  also  provide  the  intimate  contact  necessary 
for  the  diffusion  to  occur. 

Powder  made  up  of  angular  particles  gives  the  desired  coating 
weight  and  also  bonds  well  to  the  surface  during  roll  compacting, 
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Fig.  4  —  Photograph  of  Open-Wound  Coil  on  Annealing  Base 
After  Diffusion  Treatment. 


whereas  flat  or  flaky  powders  give  coating  weights  that  are  too 
light  and  will  not  bond  well. 

OPEN-COIL  DIFFUSION  TREATMENT 

The  coil  with  its  layer  of  compacted  ferrochrome  is  now  ready 
for  the  diffusion  treatment.  Temperatures  of  1650-1700  degrees 
F  are  required  to  convert  the  layer  into  an  iron-chromium  a  oy 
coating.  Open  coil  heating  is  ideally  suited  for  the  diffusion  treat 
ment  because  welding  of  the  coil  laps  is  prevented  and  intimate 
contact  is  provided  between  the  sheet  surface  and  the  atmosp  ere- 

Following  the  powder-compacting  operation  the  coil  is  open 
wound  using  a  kinked  spacer  wire  positioned  at  both  the  top  an 
bottom  edge.  Fig.  3  is  a  photograph  of  the  open  winding  opera 
tion.  The  wire  spacers  are  left  in  place  during  the  diffusion 
ment  to  maintain  uniform  spacing  between  the  coi  aPs- 
open  winding,  the  coil  is  placed  on  a  high-temperature  open 
annealing  base  for  the  diffusion  treatment.  Fig.  4  is  a  p  oto^ 
of  the  open-wound  coil  as  it  appears  on  the  annealing 
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F*  5-O-rt^j. An„„,ing  Base, 

™SgC“tan“‘civSTnjtri' A  cro~ throush  the 

A  hi  eh  en  j  r  j  ’  nd  furnace  is  Shown  in  Fig.  5. 
opemmfb?ri  h  TWS  ^  heated  gases  down  through  the 
The  eases  cooler!  h  C  aps  °  tPe  °Pen-wound  coil  to  heat  it. 
throueh  the  diffi  «'  ^  t^rouS^1  rhe  coil,  are  then  forced 

,he  hrner 

So  3hi“  t and 

'  CyC’!i  A  Couple  in- 

and  controls  the  stool  temperature  P°"1“JurmS  heat-uP  records 

coaThgty  difetof  ,h  0“t“red  Fi®'  6'  T°  fo™  the  desired 

^ISalSrs'WsTlhvdl1’'  ^  “  I650’1700  ‘in¬ 
nate  impurities,  such  as  carbon  oxyeen  anTT  x°  '‘‘"la 
combine  with  chromium  in  the  ciS’  a  j  gen  that  COuld 
sistanceand  ducrilin/  rh«  e  j  c°ating  and  reduce  corrosion  re- 

a palladium  diffusion  cell  Intddidon  by  passage  through 

gas  is  added  to  the  h^droge^S5  £* *™™<*<**™* 

cycle  to  help  clean  oxides  from  l  8  h  ‘nit,a  PortIon  of  the 

the  compacted  powder  surface 
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Fig.  6  -  Typical  Diffusion  Treatment  Cycle. 


and  to  assist  in  maintaining  non-oxidizing  conditions. 

At  the  start,  dry  NH  gas  containing  4  per  cent  hydrogen  is  used 
to  flush  air  out  of  the  retort  and  to  maintain  non-ox.dizing  condi¬ 
tions  until  the  steel  reaches  about  800  degrees  .  en  . 
reaches  800  degrees  F,  the  hydrogen-chlorine  mixtl*r  g  jj 
duced.  The  steel  is  held  for  five  hours  at  that  tempera  u  •  ecj 
out  the  NH  gas,  lower  the  dew  point,  and  a  owt^  fi  ^  hour 
tridecyl  alcohol  to  be  flushed  from  the  system.  2g 

hold,  the  coil  is  heated  to  1650-1700  degrees .  F  anc I  held 
hours,  the  chlorine  being  eliminated  after  1  ours  ^  c00ied 
have  elapsed.  The  furnace  is  then  removed,  an  introduced, 

in  hydrogen  to  500  degrees  F.  At  this  point  8  ^  cover  is  re- 
and  when  the  steel  reaches  300  degrees  F 
moved.  This  completes  the  diffusion  treatment.  ^  r0cess- 

The  coil  is  now  tight-wound  for  the  usual  sheet  tight 

ing,  including  skin-rolling,  slitting,  and  si  .  j|jute  nitric  acid 
winding  the  chromized  surface  is  washed  in  deposited 

solution  to  remove  traces  of  chlorides  t  iat  v 
during  the  diffusion  treatment. 
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FORMATION  OF  COATING  BY  DIFFUSION 

Although  the  diffusion  process  is  by  its  very  nature  a  contin¬ 
uous  one,  to  better  understand  how  the  iron-chromium  alloy 
coating  is  formed  it  will  be  convenient  to  picture  the  process  at 
selected  periods  during  the  diffusion  treatment.  The  chromium 
distribution  curves  and  schematics  in  Fig.  7  illustrate  the  effects 
of  diffusion  which  progressively  eliminates  the  original  ferro- 
chrome-steel  interface  to  produce  a  diffusion-bonded  alloy  coating. 

The  initial  period  of  the  diffusion  treatment,  represented  by 
Fig.  7 A,  is  characterized  by  sintering  of  the  compacted  ferro- 
chrome  powder  particles  into  a  virtually  continuous  layer  in 
which  the  chromium  level  remains  at  the  original  70  per  cent. 
However,  some  diffusion  of  chromium  atoms  into  the  steel  sur¬ 
face  also  takes  place,  the  chromium  atoms  being  the  solid  black 
circles  and  the  iron  atoms  being  the  open  circles.  The  iron  atoms 
scattered  throughout  the  coating  represent  the  30  per  cent  iron 
contained  in  the  ferrochrome  powder.  As  interdiffusion  pro¬ 
gresses  with  chromium  atoms  pentrating  into  the  steel  and  iron 
atoms  into  the  coating  layer,  the  ferrochrome-steel  interface  be¬ 
comes  less  distinct,  the  overall  chromium  content  of  the  coating 
alloy  decreases,  and  the  coating  becomes  thicker.  For  example, 


7A  (attar  J  hours) 


7B  (attar  12  hours) 


7C  (attar  28  hours) 


Fig.  7-Conversion  of  Ferrochrome  Layer  Into  Iron-Chromium 
Alloy  Coating  by  Diffusion  Treatment. 
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as  shown  in  Fig.  7 B  after  12  hours  the  chromium  at  the  surface 
is  reduced  to  about  55  per  cent,  the  coating  averages  about  4 
percentchromium,  and  coating  thickness  has  increased  to  1  7  mils 
The  coil  is  held  at  temperature  until  the  chromium  content  at 
the  coating  surface  is  reduced  to  the  optimum  level  for  corrosion 
resistance,  « about  26- 28  per  cent.  This  chromium  leve  ls 
achieved  in  28  hours  when  the  preferred  starting  material  is  used 
i.e.,  a  ferrochrome  powder  containing  about  70  per  cent  chro¬ 
mium  applied  at  a  weight  of  1 5  g/ ft/  At  the  finish  of  the  treat¬ 
ment,  the  original  interface  between  the  compacted  layer  and 
the  steel  surface  has  been  completely  eliminated  by  diffusion.  At 
the  surface  the  coating  now  contains  about  28  per  cent  chromium, 
the  chromium  content  decreasing  to  about  1 3  per  cent  in  the 
vicinity  of  maximum  penetration.  The  abrupt  decrease  in  chro¬ 
mium  content  at  the  1 3  per  cent  chromium  level  is  explained  on 
the  basis  of  the  difference  in  diffusion  rates  of  chromium  in  aus¬ 
tenite  versus  ferrite.  At  the  diffusion  annealing  temperature  of 
1650-1700  degrees  F  the  base  steel  is  austenitic.  However,  the 
alloy  coating  is  ferritic  at  chromium  levels  of  1 3  per  cent  and 
above.  Chromium  diffuses  many  times  faster  into  ferrite  than  into 
austenite  and  thus  tends  to  pile  up  at  the  point  where  the  chro¬ 
mium  is  1 3  per  cent,  a  level  which  provides  stainless  properties. 

The  final  coating  represented  by  Fig.  7C  is  approximately  2.5 
mils  thick,  as  contrasted  with  the  0.7  mil  thickness  of  the  origi¬ 
nal  as-compacted  layer. 

Since  the  controlled  diffusion  treatment  of  an  already  present 
layer  of  compacted  chromium  on  the  open  coil  means  full  utiliza¬ 
tion  of  the  available  chromium,  the  thickness  of  coating  that  will 
be  obtained  at  the  end  of  the  diffusion  treatment  can  be  precisely 
controlled  by  the  amount  of  chromium  originally  applied  as  pow  ¬ 
der.  This  control  includes  allowance  for  the  increased  coating 
depth  due  to  chromium  diffusion  into  the  steel,  an  effect  which 
itself  is  dependent  on  the  amount  of  chromium  present  and  the 

treatment  time. 

Our  brief  outline  of  the  progressive  changes  in  the  coating  and 
in  the  steel  surface  during  the  diffusion  treatment  has  served 


to 


»'uuu-5teei  interface  is  completely  eliminateu  uy 

the  result  that  the  coating  becomes  integral  with  the  stCL 

Ductility,  another  requisite  of  a  good  coating,  is  Pnn  ,u 
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judicious  selection  of  materials. 

The  combination  of  excellent  coating  ductility  and  adherence 
together  with  the  inherent  formability  of  the  low-carbon  steel 
base  gives  a  coated  sheet  that  can  be  fabricated  into  a  wide  variety 
of  end  products  by  conventional  forming  and  welding  techniques. 
At  the  same  time,  the  very  fact  that  these  properties  guarantee 
coating  integrity  throughout  fabrication  makes  Bethlehem’s  proc¬ 
ess  suitable  for  the  mass  production  of  chromized  sheet  steel  at 
the  mill.  As  new  markets  develop  for  this  versatile  material, 
chromized  sheet  steel  will  be  able  to  take  its  place  alongside  of 
sheet  steels  coated  by  the  hot-dip  and  electrolytic  methods. 
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. . .  Corrosion  Resistance  at  Less  Cost  Than  Stainless  Steel 


Btj  RICHARD  M.  W1LL1SON 
and  JULIUS  v.  D.  FORSTMANN 


Low  carbon  steel  sheet  with  chromized  surfaces 
resists  corrosion  and  oxidation  at  moderate  temperatures 
almost  as  well  as  type  430  stainless  steel. 

Because  it  is  also  easily  formed 
and  comparatively  inexpensive,  it  should  be  useful 
for  mufflers  and  other  components 
that  must  withstand  acids  and  heat. 


Untique  characteristics  plus  comparatively  * 
low  cost  make  chromized  sheet  useful  for  corrosive 
and  elevated  temperature  applications  as  muffler 
parts,  tail  pipes  and  heat  reflectors.  To  date,  in 
fact,  it  has  been  used  in  automotive  exhaust  sys¬ 
tems,  heat  exchangers  and  furnace  baffles.  Chrom¬ 
ized  steel  is  coated  with  an  iron-chromium  layer 
which  has  a  chromium  content  of  25%  at  the  sur- 

Mr.  Willison  is  supervisor  and  Mr.  Forstmann  is  en¬ 
gineer,  Homer  Research  Laboratories,  Bethlehem  Steel 
Corp.,  Bethlehem,  Pa. 
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Table  I  — Mechanical  Properties  of  Sheet  Steel 


Steel 

Yield 

Strength, 

Psi 

Tensile  j 
Strength, 
Psi 

Elongation, 

% 

Hardness, 
Rockwell  B 

Olsen 

Cup  Test,  In. 

Chromized 

Cold  rolled, 

27,300 

46.500 

35.5 

48 

0.404 

special  killed, 
drawing  quality 

24,000 

45,000 

39.0 

37 

0.420 

Cold  rolled, 

rimmed, 
drawing  quality 

28,000 

45,000 

36.0 

42 

0.400 

Aluminized,  type  1 

38,000 

54,000 

27.0 

54 

0.390 

Type  409  muffler 

48,000 

68,000 

29.0 

72 

0.350 

Type  430 

55,000 

73,000 

25.5 

80 

0.350 

Fig.  1 —  Microscopic  roughness  gives 
the  surface  of  chromized  steel  a  matte 
appearance.  Depth  of  the  coat,  indi¬ 
cated  by  the  line,  ranges  from  0.0015 
to  0.0020  in.  Etchant,  2%  Nital,  300x. 

Line  “a-b”  defines  the  coating  proper, 
which  is  the  coating  minus  the  porous 
surface  layer. 

face  and  about  13%  at  the  diffusion  bonded  interface. 

Typically  0.0015  to  0.002  in.  thick,  the  coating 
is  very  ductile.  The  coated  sheet  has  mechanical 
properties  which  are  similar  to  those  of  drawing 
quality  grades  of  cold  rolled  sheet  steel.  It  can 
be  formed  and  drawn  by  conventional  processes 
and  equipment  without  breaking  the  coat  or  caus¬ 
ing  failure  of  the  base  steel.  Furthermore,  the 
coating  resists  attack  bv  alkalis  and  many  acids, 
particularly  those  of  automotive  exhausts. 


resistance  similar  to  that  of  ferritic  stainless  steel. 
Illustrating  a  typical  cross  section,  Fig.  1  reveals 
the  microscopically  rough  surface  that  gives  the 
sheet  a  matte  finish. 

Formability  Is  Good 

A  major  advantage  is  that  the  sheet  can  be  easily 
formed  and  shaped.  Being  ductile  and  diffusion 
bonded,  the  coating  will  not  flake  or  spall  during 
forming.  Figure  2  shows  stretched  tensile  speci¬ 
mens  and  cups,  2  in.  in  diameter  (formed  from 
4  in.  diameter  blanks  in  a  single  draw).  As  with 
the  fractured  tensile  specimen,  one  of  the  cups  was 
immersed  in  hot  nitric  acid  until  the  base  steel  was 
completely  dissolved.  Consequently  the  two  cups” 
shown  at  the  right  represent  the  coating  on  each 
surface.  As  is  evident,  drawing  did  not  break  the 
coating. 

Strength  and  Ductility 


Features  of  the  Material 

Base  for  the  chromized  sheet  is  a  low  carbon 
grade  (0.05%  C  max)  stabilized  with  0.30  to  0.40% 
Ti.  (Typical  composition:  0.04  C,  0.30  Mn,  0.008 
P,  0.017  S,  0.018  Si  and  0.36  Ti).  The  titanium 
unites  with  the  carbon,  forming  stable  titanium 
carbides;  this  forestalls  diffusion  of  the  carbon  to 
the*  chromium-rich  surface  during  the  chromizing 
operation.  To  this  sheet  is  diffusion  bonded  a 
layer  of  iron-chromium  alloy  that  adds  corrosion 


Chromized  sheet,  as  Table  I  shows,  has  mechani¬ 
cal  properties  comparable  to  those  of  other  steels, 
especially  cold  rolled  varieties.  Being  softer  and 
more  ductile,  chromized  steel  is  easier  to  form  than 
aluminized  and  stainless  steels.  At  the  same  time, 
it  has  excellent  oxidation  resistance  to  1500  F  and 
strength  comparable  with  that  of  type  430  stainless 
between  1200  and  1500  F.  Tensile  strengths  of 
both  stainless  and  chromized  sheet  drop  from  about 
18,000  to  8000  psi  in  this  range  which  represents 


Table  II  — Corrosion  Resistance  of  Chromized  Sheet  and  Other  Steels* 


Steel 

Hc0  at 

200  F 

Humidity, 
100%  at  100  F 

Salt- 

Fogt 

20% 

HNOj 

7.5% 

HCI 

19%  !  20% 

H.SO,  i  Acetic  Acid 

1.25  N 

NaOH 

Chromized 

Cold  rolled,  rimmed 
Aluminized,  type  1 
Type  409  muffler 
Type  430 

Good 

Poor 

Fair 

Good 

Very  good 

Very  good  ft 
Poor 

Good 

Good 

Very  good 

Fair« 

Poor 

Fair 

Fair 

Good 

Very  good 

Poor 

Very  good 
Good 

Very  good 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Very  good 

Fair 

Very  good 
Good 

Very  good 

Very  good 

Good 

Poor 

Good 

Very  good 

♦Various  acid  and  NaOH  solutions  heated  to  150  F.  Concentrations  given  in  volume  per  cent. 
tSalt-fog  test  according  to  ASTM-B117-57T  specifications. 
ttPassivated  in  20%  HN0,  at  150  F  for  30  sec. 
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Fig-  2  —  Tensile  specimens  and  drawn 
cups  demonstrate  the  ductility  of  chrom¬ 
ized  coats.  The  fractured  tensile  sample 
and  the  “cups”  at  the  far  right  (they  are 
really  the  inside  and  outside  coatings) 
show  that  the  coating  did  not  fracture  de¬ 
spite  severe  deformation.  (The  base  steel 
was  dissolved  away  by  boiling  nitric  acid.) 


the  operating  temperatures  of  many  combustion 
chambers,  heat  exchangers  and  heat  baffles. 

Formability  and  Corrosion  Resistance 

The  microscopic  roughness  of  the  surface  does 
not  interfere  with  forming  operations,  and  die  wear 
is  not  excessive.  Its  drawability  is  exemplified  by 
the  tank  head  on  page  2  -  it  was  formed  in  one 
draw  without  special  lubricants.  The  heat  reflector 
shown  is  an  example  of  the  intricate  shapes  that 


Aluminum  Coated 


Fig.  3  — Cleaned  specimens 
show  that  muffler  stainless 
and  chromized  steels  re¬ 
sisted  muffler  condensate  at 
185  F  better  than  did  alumi¬ 
nized  steel.  The  latter  re¬ 
mained  in  the  conden¬ 
sate  only  650  hr  while  the 
others  were  held  for  820  hr. 


can  be  formed.  Note  too  that  the  tail  pipe  is 
resistance  welded.  As  described  by  Messrs.  Melloy 
and  Brubaker  in  the  article  on  page  8  chromized 
sheet  can  be  welded  conventionally. 

Table  II  lists  the  effects  of  several  corrosive  en¬ 
vironments  on  corrosion  resistance.  Note  that  ex¬ 
posure  to  water,  acids,  salts  and  high  temperature 
oxidation  prove  that  the  coated  sheet  performs 
much  like  ty  pe  430  stainless  steel,  except  in  the 
salt-fog  and  humidity  tests.  Resistance  of  chrom- 


Type  409 

Muffler  Stainless  Chromized  Sheet 
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Chromized  Sheet 


Type  430  Stainless  Steel 


Type  409  Muffler  Aluminized,  Type  1 

Stainless  Steel 


Cold  Rolled  Galvanized  Steel 


Fig.  4  — After  13  cycles 
(days)  of  testing  in  artificial 
muffler  condensate,  chrom¬ 
ized  steel  and  two  stain- 
lesses  are  clearly  less  cor¬ 
roded  than  aluminized,  cold 
rolled  and  galvanized 
grades.  In  each  cycle, 
samples  hanging  in  the  hot 
(185  F)  vapors  of  conden¬ 
sate  were  dipped  once  an 
hour  for  7  sec.  After  20  hr, 
samples  were  removed, 
heated  in  air  at  500  F 
for  2  hr,  cooled  to  room 
temperature  and  weighed. 


ized  sheet  to  salt-fog  environments  can  be  improved 
by  passivating  in  20%  HNOj  at  150  F  for  30  sec. 
In  the  humidity  test,  chromized  sheet  rusted  to  a 
light,  superficial  stain  which  did  not  affect  its  over¬ 
all  corrosion  resistance.  The  nitric  acid  passiva¬ 
tion  described  prevents  this  stain  from  occurring. 

Potential  for  Mufflers 

In  service  tests,  sheet  steels  with  diffused  chro¬ 
mium  coatings  have  proved  suitable  for  automotive 
exhaust  systems,  and  U.S.  Army  engineers  reported 
that  truck  mufflers  made  from  such  materials 
served  excellently.* 

Anticipating  use  of  this  sheet  for  mufflers,  we 
have  placed  special  emphasis  on  testing  resistance 


to  muffler  condensate  (pH,  2;  composition  in  mg 
per  liter:  590  HCl+HBr,  94  H2SO4,  34  H2SO3,  16 
H2P04,  20  HjC03).  In  one  test,  samples  were 
half-immersed  in  muffler  condensate  at  185  F  for 
up  to  820  hr  and  cleaned.  In  Fig.  3,  the  superiority 
of  chromized  sheet  and  type  409  muffler  stainless 
over  aluminized  steel  is  quite  evident.  The  stain¬ 
less  had  several  small  perforations  (not  visible  in 
the  photograph)  while  the  chromized  samples  had 
some  surface  pits  but  no  perforations.  Further¬ 
more,  at  the  end  of  1000  hr  of  half-immersion  test¬ 
ing,  the  chromized  steel  remained  unperforated. 

•“Chromium  Impregnated  Steel  —  a  New  Muffler  Ma¬ 
terial",  by  Bernard  Trock  and  George  W.  Myrick,  Metal 
Progress ,  April  1964,  p.  115. 


5 


The  second  test  was  by  cyclic  immersion  at  185  F 
in  synthetic  muffler  condensate  (a  solution  of  100 
ml  of  1.0  N  HBr  plus  100  ml  of  5.0  N  H2S04  in 
10  liters  of  distilled  H20).  Samples  were  sus¬ 
pended  in  hot  vapors  of  the  condensate  and  com¬ 
pletely  immersed  in  the  solution  for  7  sec  once 
every  hour.  After  20  hr,  the  samples  were  removed, 
heated  in  air  at  500  F  for  2  hr,  cooled  to  room  tem¬ 
perature,  examined  visually  and  weighed.  To 
make  test  conditions  uniform,  edges  of  all  samples, 
including  those  of  the  homogeneous  alloys,  were 
coated  with  silicone  rubber. 

After  13  cycles  ( days )  of  testing,  the  cold  rolled 
sheet  steel  had  several  perforations,  while  the 
aluminized  and  galvanized  sheets  were  stripped  of 
protective  coating  ( Fig.  4 ).  In  contrast,  the  muffler 
stainless  showed  little  ill  effect,  and  the  chromized 
and  the  430  stainless  sheets  were  unaffected. 

Corrosion  resistance  is  also  related  to  surface 
chromium  concentration,  as  shown  by  weight  loss 
data  in  Fig.  5.  Thus,  the  chromized  steel  showed 
a  smaller  weight  loss  than  type  409  muffler  steel 
in  the  cyclic  test.  In  fact,  the  loss  rate  for  the  stain¬ 
less  changed  after  seven  days,  suggesting  that  a 
compound  was  forming  on  the  surface.  Type  1 
aluminized,  the  muffler  and  heat  resistant  grade, 
lost  considerably  more  weight  than  either  the 
chromized  steel  or  the  stainless.  Finally,  both  gal¬ 
vanized  and  cold  rolled  steels  corroded  extensively; 
data  for  the  iatter  were  not  plotted  because  heavy 
oxide  layers  formed  and  flaked  causing  weights  to 
vary  erratically. 

Since  these  two  tests,  along  with  other  simulated 
service  tests  used  by  muffler  manufacturers,  cannot 
be  the  final  word  on  service  effectiveness,  we  also 
tested  chromized  steel  mufflers  on  cars.  Here’s  a 
typical  result:  A  muffler  fabricated  from  some  of 
the  first  chromized  sheet  made  in  Bethlehem’s 
pilot  operation  was  tested  on  a  car  for  19  months 
and  19,000  miles.  When  the  muffler  was  sectioned, 
the  chromized  coating  was  found  to  be  corrosion- 
free.  As  this  sheet  continues  to  be  produced,  we 
plan  to  study  the  results  of  correspondingly  longer 
periods  of  performance. 

Oxidation  at  High  Temperatures 

To  use  chromized  sheet  for  applications  such  as 
furnace  baffles,  heat  exchangers  and  combustion 
chambers,  designers  need  data  concerning  its  oxi¬ 
dation  behavior  in  air  at  elevated  temperatures. 
Samples  of  various  materials  were  exposed  to  1500 
F  up  to  500  hr  with  a  continuous  supply  of  air 
flowing  at  6  cu  ft  per  hr  through  the  furnace.  The 
cold  rolled  steel  gained  weight  rapidly,  as  did  type 
1  aluminized  sheet. 

Conversely,  the  rate  of  oxidation  for  chromized 


chromized  steel  lost  less  weight  than  all  grades  but 
type  430  stainless  steel.  The  change  in  rate  of 
weight  loss  for  the  muffler  grade  indicates  that 
the  rate  of  corrosion  attack  changed  during  the  test. 

sheet,  once  initial  oxidation  occurred  (in  about  120 
hr),  was  quite  low,  paralleling  that  of  type  430 
stainless.  The  higher  initial  weight  gain  of  chrom¬ 
ized  steel  in  comparison  with  type  430  and  409 
muffler  stainless  is  due  to  the  microscopic  rough¬ 
ness  of  the  chromized  surface.  This  results  in  a 
larger  actual  surface  area.  The  oxide  layer  that 
forms  on  chromized  steel  up  to  1500  F  is  adherent 
and  does  not  spall  during  cyclic  heating  and  cool¬ 
ing.  In  short,  behavior  of  chromized  sheet  up  to 
1500  F  is  similar  to  that  of  a  ferritic-type  stainless 
steel  of  comparable  chromium  content.  t 

On  the  other  hand,  the  weight-gain  curve  for 
muffler  steel  slopes  slightly  upward  as  shown  in 
Fig.  6,  indicating  that  oxidation  continues.  When 
removed  from  the  furnace,  type  409  muffler  stainless 
had  a  powder-like  scale  which  was  easily  brushed 
away.  Obviously,  instead  of  passivating,  the  material 
deteriorates  continuously. 

Adapted  from  Metal  Progress,  January,  1967 
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Welder  joins 
two  chromized  sheets 
by  inert  gas, 
tungsten  arc  method. 

Chromized  Steel 

. . .  Welds  Are  Strong  and  Corrosion  Resistant 

By  GEORGE  F.  MELLOY 
and  ENOS  H.  BRUBAKER 


With  simple  modifications  in  conventional  procedures, 
welders  can  produce  ductile,  strong 
corrosion  resistant  joints  by  resistance  spot, 
flash,  continuous  resistance  seam, 
automatic  gas  metal  arc  and  manual  gas 
tungsten  arc  methods.  For  each  technique, 
joint  strength  equals  or  betters  that 
of  the  metal  joined,  and  corrosion  resistance 
equals  that  of  the  coating. 


hromized  sheet  can  be  applied  where  con¬ 
ventional  corrosion  resistant  materials  such  as  stain¬ 
less  steel  cost  too  much.  The  welder  must,  of 
course,  join  the  material  to  give  the  closure  as  much 
strength,  ductility  and  corrosion  resistance  as  the 
base  sheet.  Because  corrosion  resistance  is  limited 
to  a  thin  surface  layer,  such  joining  becomes  a 
problem.  The  main  difficulty  lies  in  maintaining 
the  continuity  and  integrity  of  the  corrosion  resist¬ 
ant  layer  across  the  weld  joint. 

_Since  we  were  aware  that  practical,  commonly 

Mr.  Melloy  is  section  manager  and  Mr.  Brubaker  is 
engineer,  Homer  Research  Laboratories,  Bethlehem 
Steel  Corp.,  Bethlehem,  Pa. 
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available  procedures  would  be  needed,  we  worked 
with  resistance  spot,  flash,  continuous  resistance 
seam,  automatic  inert  gas,  metal  arc  and  manual 
inert  gas,  tungsten  arc  welding  techniques. 

We  then  determined  joint  strengths  of  20  gage 
chromized  sheet  by  standard  tensile  tests,  ductility 
by  simple  bend  tests  and  corrosion  resistance  bv 
immersion  in  boiling  20%  nitric  acid.  (This  corro¬ 
sive  solution,  popular  for  evaluating  stainless  steels, 
does  not  attack  steels  if  the  chromium  content  re¬ 
mains  above  about  12%.) 

Resistance  Spot  Welding 

To  evaluate  resistance  spot  welding  we  used  a 
standard  250  kva  single-phase  spot  welding  ma¬ 
chine  to  join  (1)  chromized  sheet  to  chromized 
sheet,  (2)  chromized  sheet  to  plain  carbon  sheet 
and  (3)  plain  carbon  sheet  to  plain  carbon  sheet. 
All  sheets  were  of  the  same  thickness  (0.035  in.). 
We  used  electrode  diameters  and  forces  of  0.20  in. 
and  1150  lb,  a  weld  time  of  slx  cycles  (60  cycles 
per  sec)  and  a  current  of  10,000  amp.  Table  I, 
which  lists  test  results,  shows  that  the  three  com¬ 
binations  of  sheets  had  satisfactory  mechanical 
properties  after  welding,  but  only  the  chromized  to 
chromized  combination  passed  the  corrosion  test. 

Figure  1  illustrates  specimens  of  welded  chro¬ 
mized  sheets  after  testing  for  nugget  size  and  after 
the  corrosion  test.  Note  that  around  the  spot  weld 
corrosion  resistance  equals  that  of  the  chromized 
sheet,  but  the  edges  of  the  specimens  were  severely 
attacked.  Therefore,  it  is  best  to  protect  (by  over¬ 
lapping)  any  edges  which  might  be  exposed  to  cor¬ 
rosion  in  service.  Seam  welding  could  also  be  used. 

When  determining  electrode  life  data,  we  used 
AWS  Class  II  electrodes  along  with  the  maximum 
welding  current  that  could  be  applied  without 
causing  weld  metal  to  spit  during  the  spot  welding 
cycle.  After  each  250  welds,  a  nugget  was  pulled 
and  measured.  In  all  instances,  the  electrode  even¬ 
tually  began  to  upset  or  mushroom,  with  very  little 
evidence  of  corrosive  action  at  the  tip.  On  the 
chromized  to  chromized  combination,  this  life 
equaled  or  bettered  that  for  the  plain  carbon  to 
plain  carbon  combination.  Over  8500  satisfactory 
spot  welds  were  attained  with  both  of  these  com¬ 
binations,  and  6500  welds,  a  satisfactory  life,  were 
attained  with  the  chromized  to  plain  carbon  steel 
combination. 

Flash  Welding 

To  evaluate  flash  welding,  we  used  a  standard 
50  kva  machine.  In  initial  trials,  welded  specimens 
of  chromized  sheet  met  tensile  and  ductility  re¬ 


Fig.  1  —  Spot  welded  specimens  (top)  demonstrated 
adequate  nugget  size  (center)  and  good  corrosion  resist¬ 
ance  (bottom)  in  boiling  nitric  acid.  Severe  edge  attack 
indicates  that  chromized  steel  components  intended  for 
corrosive  service  should  be  protected  at  edges  by 
proper  weld  design  or  selection  of  welding  procedure. 

quirements  satisfactorily.  The  tensile  specimen,  in 
fact,  broke  in  the  base  metal  well  away  from  the 
joint.  However,  all  specimens  failed  the  corrosion 
test.  To  explain,  with  this  welding  method,  the 
surfaces  to  be  joined  are  butted  together.  When 
the  welding  cycle  begins,  the  two  pieces  are  slightly 
apart.  Current  arcs  across  the  gap,  burning  off  a 
preset  amount  of  material  from  the  edges.  Then, 
the  two  edges  are  forced  together,  expelling  metal 
from  the  joint.  Thus,  as  Fig.  2  shows,  the  chro¬ 
mized  surface  is  pushed  up  and  separated,  exposing 
base  material. 

When,  after  numerous  efforts  to  avoid  this  con¬ 
dition  by  controlling  the  welding  variables,  it  be¬ 
came  obvious  that  exposure  of  this  corrosion-prone 
zone  was  inherent  to  the  process,  we  began  to 
search  for  other  ways  to  make  satisfactory  flash 
welds.  One  technique  we  developed  is  “allov  in¬ 
jection”  method.  It  involves  applying  a  source  of 
high  chromium  into  the  butt  before  welding.  Then, 
during  welding,  this  source  —  a  wire  of  stainless 
steel  or  ferrochrome  powder  —  supplies  chromium 
which  forms  a  continuous  layer  with  high  chromium 
content  across  the  weld  zone. 

Each  weld  specimen  consisted  of  two  strips  of 
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Table  I  —  Spot  Welding  Chromized  Sheet 


Steel 

Diameter 

of 

Fused  Zone,  In. 

Boiling 
20%  Nitric 
'  Acid  Test 

Breaking 
Load  per 
Weld,  Lb 

Shear 
Strength  of 
Weld,  Psi 

Chromized  to 
chromized 

020 

Pass 

800 

25,400 

Chromized  to 
plain  carbon  i 

020 

Fail 

850 

27.000 

Plain  carbon  to  i 
plain  carbon 

020 

Fail 

925 

29,400 

Fig.  2  —  To  assure  continuity  in  the  chromium  coat¬ 
ing  on  a  flash  weld,  a  source  of  added  chromium 
is  needed.  On  the  top,  flash  welding  exposed  the 
base  metal  (2%  Nital  etch,  100X);  the  weld  on  the 
bottom  (4%  Pi  era  I  etch,  40  X)  was  made  by  the 
alloy  injection  method  with  ferrochrome  powder. 


Table  II  —  Automatic  Gas  Metal  Arc  Welding 
of  Chromized  Sheet 


Welding  Wire 

Shielding  Gas 

Welding  Variables 

(0.035  In.  Diam.) 

Type 

1  Flow 

i  Voltage 

Current* 

Speed 

Mild  steel, 

0.07  C  max 

Argon 
+  2%  02 

27  cu  ft 
per  hr 

17  v 

150  amp 

45  in.  per  min 

Type  430 
stainless 
(14  to  18%  Cr) 

Argon 
+  1%02 

30 

19 

100 

36 

Type  446 
stainless 
(23  to  27%  Cr) 

Argon 

40 

18.5 

100 

35 

•Direct  current,  reversed  polarity. 


chromized  sheet  laid  end  to  end  with  a  gap  between. 
In  this  gap  was  aligned  a  1/16  in.  diameter  wire 
(types  430,  446  and  310  wires  were  used  as  filler 
in  different  tests),  held  in  place  by  masking  tape. 
For  all  tests,  welding  conditions  were  the  same: 
5/16  in.  initial  die  opening,  %  in.  flash  off,  5/32 
in.  final  die  opening,  1/32  in.  upset  and  1.6  sec 
flashing  time.  All  welded  specimens  broke  at  46,- 
550  psi  in  the  base  metal,  and  passed  the  bend  and 
boiling  20%  nitric  acid  test  for  corrosion. 

Figure  3  illustrates  tensile  specimens  of  chromized 
sheet  which  were  tested  for  tensile  strength  and 
corrosion  resistance.  The  alloy  injection  method 
provides  a  strong,  sound  weld  which  is  as  corrosion 
resistant  as  the  coating. 

We  also  devised  a  “profile  edge”  method  for  this 
purpose.  The  edges  to  be  joined  are  etched  in  boil¬ 
ing  20%  nitric  acid  which  eats  away  the  base  metal, 
putting  the  chromized  surface  lavers  into  relief  — 
45  sec  in  the  acid  puts  the  chromium  layers  1/64  in. 
in  relief;  90  sec,  1/32  in.  and  ISO  sec,  1/16  in.  We 
made  satisfactory  welds  by  using  1/32  in.  relief, 
5/16  in.  initial  die  opening,  %  in.  flash  off,  5/32  in. 
final  die  opening,  1/32  in.  upset,  and  a  flashing  time 
of  0.7  sec.  Alloy  injection  and  profile  edge  tech¬ 
niques  can  be  used  together  to  make  good  welds 
also. 

Continuous  Resistance  Seam  Welding 

Though  chromized  sheet  can  be  welded  by  this 
method  —  we  used  a  250  kva,  60  cycle,  single-phase 
resistance  seam  welding  machine  —  initial  tests 
demonstrated  that  conventional  procedures  were 
not  suitable  since  they  disturbed  the  chromized 
coating.  Fortunately,  we  were  able  to  compensate 
for  this  by  using  the  profile  edge  procedure  to  make 
strong,  ductile  weld  joints  which  passed  the  boiling 
20%  nitric  acid  test.  In  seam  welding,  also,  edges 
are  mashed  together  by  vertical  forces. 
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In  welding  specimens  of  20  gage  sheet,  we  used 
the  following:  850  lb  electrode  force;  five  cycles  on 
time  and  two  cycles  off  (60  cycles  per  sec);  1/16  in. 
overlap;  1/16  (or  Vs)  in.  profile;  30  in.  per  min  weld¬ 
ing  speed.  Samples  broke  in  the  base  metal  at 
46,550  psi,  and  both  welds  passed  the  corrosion 
test. 

Figure  4  shows  typical  cross  sections.  As  with 
flash  welding,  alloy  enrichment  in  the  weld  zone 
end  combinations  of  alloy  enrichment  and  profiled 
edges  also  produced  satisfactory  welds. 

Automatic  Inert  Gas,  Metal  Arc  Welding 

During  trials  of  inert  gas,  metal  arc  welding,  we 
used  a  tight  butt  with  a  copper  backing  strip  for 
the  joint  and  two  types  of  filler  wire,  a  low  carbon 
(0.07%  max)  steel  and  stainless  steel  (types  446  and 
430).  The  latter  grades  were  chosen  to  match  the 
20  to  30%  Cr  surface  of  the  sheet  or  produce  12 
to  14%  Cr  in  the  weld.  Table  II  lists  the  welding 
parameters  by  which  we  produced  weld  joints  with 
the  desired  strength  and  ductility.  Types  446  and 
430  wires  also  gave  satisfactory  corrosion  resistant 
joints,  but  the  wire  of  mild  steel  (0.07%)  did  not. 

Manual  Inert  Gas,  Tungsten  Arc  Welding 

In  evaluating  the  manual  inert  gas,  tungsten  arc 
method,  a  tight  butt  joint  was  used  with  two  weld¬ 
ing  procedures.  Briefly,  we  employed  a  2%  thori- 
ated  tungsten  electrode  with  and  without  filler 
wires  of  types  446  and  310  stainless  steel. 

For  the  two  tests  with  stainless  steel  filler  (wire, 

Fig.  4  — Though  conventional  seam  welding  dis¬ 
turbs  chromized  coats  (left),  use  of  the  profile 
edge  technique  described  in  the  text  assures  a  con¬ 
tinuous  coating  (right).  Etchant,  4%  Picral,  50X. 


nitric  acid  (bottom).  The  weld  is  also  stronger  than 
the  base  metal  as  shown  by  the  broken  specimen. 

1/16  in.  in  diameter),  electrodes  were  0.040  in.  in 
diameter,  and  welds  were  made  with  an  arc 
voltage  of  12  v  and  55  amp  direct  current,  straight 
polarity.  When  no  filler  wire  was  employed,  the 
electrode  was  larger  (1/16  in.  in  diameter),  and  the 
weld  was  made  with  60  amp  (direct  current, 
straight  polarity)  at  10  v.  For  all  tests,  argon  flow¬ 
ing  at  45  cu  ft  per  hr  protected  the  weld  area 
from  oxidation. 

In  all  instances  tensile  specimens  failed  in  the 
base  metal  well  away  from  the  weld  joint  and  all 
welds  had  satisfactory  ductility.  Joints  made  with¬ 
out  filler  were  low  in  chromium  and  failed  the  cor¬ 
rosion  test,  but  joints  made  with  stainless  steel 
filler  consistently  passed. 

Reprinted  from  Metal  Progress,  January,  1967 
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And  boy,  are  they  glad  they  did! 


Duo-Therm  Division  of  Motor  Wheel  Corporation  produces  the 
Duo-Therm  line  of  compact  gas-burning  heating  units  specially 
designed  for  mobile  homes  and  recreational  vehicles. 

The  temperatures  created  in  the  combustion  chambers 
(1, 000-1, 200°F)  were  above  the  temperature  range  of  standard 
carbon  steel  sheets.  Then  along  came  Bethlehem's  Chromized 
Steel,  a  cold-rolled  carbon  sheet  with  a  diffused  ferritic  stainless 
coating.  Chromized  Steel's  heat  range  easily  met  Duo-Therm's 
needs,  and  also  made  it  possible  for  Chromized  to  replace  a 
more  expensive  grade  of  steel  for  the  baffles. 

Chromized  proved  to  be  excellent  in  Duo-Therm's  arc 
and  spot-welding  production  operations. 

Chromized  steel's  coating  is  uniform,  continuous,  ductile, 
and  integral  with  the  base  steel.  It  will  not  crack  under  a 
180-degree  bend.  We'll  be  glad  to  furnish  technical  help. 
Bethlehem  Steel  Corporation,  Bethlehem,  PA  18016. 


Duo -Therm  manufactures  these  heating 
units  under  the  brand  name  of  Duo-Therm 
Glen -Aire  at  a  brand  new  plant  in  Sanger, 
California,  making  extensive  use  of 
Bethlehem's  Chromized  Steel  sheets. 


Tried  Chromized  Steel  Yet  9 
Duo-Therm  Has. 


BETHLEHEM  STEEL 


BETHLEHEM 


SHEET  STEEL 


I.  This  is  a  new,  corrosion-resistant  sheet  steel  product 
especially  suitable  for  such  automotive  exhaust  system 
components  as  mufflers  and  tail  pipes.  Corrosion  re¬ 
sistance  is  obtained  by  diffusing  chromium  into  the 
surface  of  cold  rolled  sheet  to  form  a  stainless  layer 
that  cannot  be  mechanically  stripped  from  the  steel. 


II-  Characteristics  of  Coating 

A.  Finish:  gray,  matte 

B.  Thickness:  .0015  to  .002  inch 

C.  Composition:  Chromium  content  varies  smoothly 
from  about  25%  at  the  surface  to  about  12  c/c  at  the 
interface;  balance  substantially  iron. 

D.  Corrosion  and  High  Temperature  Oxidation  Resist¬ 
ance:  Generally  similar  to  Type  430  stainless  steel. 

1.  Not  attacked  in  boiling  20%  HNO3. 

2.  No  perforation  of  sheet  in  half  immersion  test  in 
actual  muffler  condensate  at  185CF  for  1000  hours. 

3.  Resistance  to  chlorides  relatively  poor. 

4.  Excellent  oxidation  resistance  up  to  1500°F.  Only 
an  adherent,  protective  layer  of  scale  formed 
when  sample  was  held  250  hours  in  air  at  1500°F. 


III.  Typical  Mechanical  Properties 


YIELD 

PSI 

TENSILE 

PSI 

UNIFORM 
ELONG.— % 

TOTAL 
ELONG.— % 

HARDNESS 

Rb 

OLSEN 

INCHES 

Chromized 

27,300 

46,500 

20.5 

35.5 

48 

.404 

Cold  Rolled,  Rimmed  Steel 

28,000 

45,000 

22.0 

36.0 

42 

.400 

Cold  Rolled,  Special  Killed  Steel 

24,000 

45,000 

25.0 

39.0 

37 

.420 

IV.  Formability 

A.  Capable  of  180°  flat  bend  without  cracking 
coating. 

B.  Has  been  formed  into  muffler  parts,  tail  pipes, 
and  various  drawn  parts  without  failure  of  the 
base  steel  or  coating. 

V.  Weldability 

Joints  with  good  mechanical  properties  are  made 
readily  with  any  of  the  conventional  sheet  welding 
processes.  Corrosion  resistance  at  the  joint  is  un¬ 
impaired  with  resistance  spot  welding.  With  the 
other  welding  processes,  corrosion  resistance  across 
the  joint  can  be  maintained  by  using  appropriate 
stainless  steel  filler  metal  or  by  special  techniques 
for  alloy  enrichment  of  the  weld  area.  Typical 
welding  conditions  for  20  gage  sheet  are  shown 
in  section  VII. 

VI.  Size  Range 

A.  Gages:  14  to  26  inclusive. 

B.  Coil  widths:  2  to  41  inches  in  14  to  26  gage 
inclusive. 

C.  Sheet  sizes: 


GAGE 

WIDTH— INCHES 

LENGTH 

-INCHES 

14 

41  max. 

240  max. 

30  min. 

16 

41  max. 

240  max. 

30  min. 

18 

41  max. 

240  max. 

30  min. 

20 

41  max. 

240  max. 

30  min. 

22 

41  max. 

168  max. 

19-1  2  min. 

24 

41  max. 

168  max. 

19-12  min. 

26 

41  max. 

168  max. 

19-1/2  min. 

VII.  Typical 
Welding  Conditions 
for  20  Gage  Sheet 

1.  Resistance  spot 

a.  Electrode  diameter — .20  inch 

b.  Electrode  force — 1150  lb. 

c.  Weld  time — 6  cycles 

d.  Welding  current — 10,000  amp. 

e.  Tip  life  of  standard  Class  II  electrode— 8500 
welds  with  no  change  in  nugget  size. 

2.  Metal  inert  gas 

a.  Tight  butt  joint  with  copper  backing  strip. 

b.  Type  430  stainless  steel  (14  -  18%  chromium) 
.035-inch  diameter  welding  wire.  Type  310  stain¬ 
less  steel  (24  -  26%  Cr  and  19  -  22%,  Ni)  also  has 
been  successfully  used. 

c.  Shielding  gas— argon  +  1%  oxygen  at  30 
cu.  ft.,  hr. 

d.  Arc  voltage— 19  volts 

e.  Current— 100  amps  (D.C.,  reversed  polarity) 

f.  Speed — 36  in.,  min. 

3.  Manual  tungsten  inert  gas 

a.  Tight  butt  joint  with  steel  backing  strip. 

b.  Type  430  stainless  steel  |14  -  18%  chromium  or 
446  stainless  steel  (23  -  27%  chromium)]  1/16- 
inch  diameter  wire  filler  metal.  Type  310  stainless 
steel,  as  in  2b,  can  also  be  used. 

c.  Welding  electrode— 2%  thoriated  tungsten,  .040- 
inch  diameter. 

d.  Shielding  gas— argon  at  45  cu.  ft.  hr. 

e.  Arc  voltage— 12  volts 

f.  Current— 55  amp.  (D.C.,  straight  polarity) 

4.  Flash  ( Alloy  Metal  Injection) 

a.  Standard  Thompson  50  kva  flash  welding 
machine 

b.  Type  430  stainless  steel  (14  -  18%  chromium), 
1/16-inch  diameter  wire  filler  metal. 

c.  Initial  die  opening — 5/16  inch 

d.  Flash  off— 1/8  inch 

e.  Final  die  opening— 5/32  inch 

f.  Upset— 1/32  inch 

g.  Flash  time — 2.0  seconds 

Bethlehem  Chromized  Steel  meets  the  Military  Specification  MIL-S-46055A 
(MR)  29  April  1966,  (Amendment  1  of  1 0  May  1966  and  Amendment  2 
of  7  June  1966)  for  Sheet  and  Strip,  Low  Carbon,  Chromized  Steel. 


BETHLEHEM  STEEL 


Descr.  Sheet  2236-B 


674,  Printed  in  U.S.A. 


made  of 

Chromized  Steel #  ^ 

saves  Proctor- Silex 

$36,000 


That  one  little  part— shaped  like  a  race 
track— is  the  steam-chamber  lid  for  a 
Proctor-Silex  electric  iron.  Because  of 
constant  exposure  to  moisture  and  heat,  it 
must  be  stoutly  resistant  to  corrosion. 
Proctor-Silex  had  been  making  this  part  of 
a  relatively  expensive  material,  and  it  did  a 
good  job.  But  when  they  tried  Bethlehem’s 
new  Chromized  Steel,  it  too  did  a  fine  job, 
at  a  much  lower  cost  per  pound.  In  fact, 
Chromized  saved  them  $36,000  in  its 
first  year! 


Chromized  Steel  is  a  special  grade  of 
cold-rolled  sheet  steel  onto  which  a  ferritic 
stainless  coating  has  been  diffused.  The 
coating,  which  ranges  from  .0015  to  .002  in. 
in  thickness,  is  uniform,  continuous,  and 
ductile.  Chromized  can  be  welded  and 
fabricated  with  standard  equipment. 
Chromized  Steel  sheet  is  ideal  for  heat 
exchangers,  burners,  combustion 
chambers,  and  other  items  subjected  to 
high-temperature  oxidation.  It  may  prove 
to  be  a  money-saver  for  you.  Try  it. 


BETHLEHEM  STEEL 

Bethlehem  Steel  Corporation.  Bethlehem,  PA  18016 


Savings  of  $10,000  per  month  on  material  costs  alone . . . 

with  Chromized  Steel 


Bryant  Manufacturing  Company,  In¬ 
dianapolis,  produces  heat  ex¬ 
changers  for  all  of  its  products  in¬ 
cluding  all-weather  heating  and  air 
conditioning  equipment.  Many  parts 
must  be  made  of  specialized  ma¬ 
terials  because  of  corrosion  and 
temperature  conditions  encountered 
particularly  in  outdoor  installations. 

Recently,  Bethlehem’s  Chrom¬ 
ized  Steel  came  to  the  attention  of 
Bryant’s  production  and  technical 


Bryant  has  found 


people.  They  tried  it  out,  and  found 
that  Chromized  had  distinct  drawing 
and  welding  advantages  over  the 
previous  material,  and  superb  cor¬ 
rosion  resistance. 

And  now  that  it’s  in  production, 
Chromized  Steel  is  giving  Bryant  the 
best  pay-off  of  all:  a  savings  in  ma¬ 
terials  costs  of  a  solid  $10,000  per 
month! 

Chromized  Steel  is  a  special 
grade  of  carbon  steel  sheet  with  a 


diffused  ferritic  stainless  coating 
which  cannot  be  mechanically 
stripped.  The  sheet  draws  well  and 
is  readily  welded.  The  coating  will 
take  the  same  deformation  as  the 
base  steel.  Chromized  Steel  may 
hold  the  answer  to  a  metalworking 
problem  of  yours.  We’ll  be  glad  to 
lend  technical  help.  Bethlehem  Steel 
Corporation,  Bethlehem,  PA  18016. 


that  Chromized  Steel  has  excellent 


BETHLEHEM  STEEL 


formability  and  weldability. 


dirt  is  beautiful 

when  it's  electrostatically  “glued” 
to  Chromized  precipitator  plates 


This  circular  photo  is  a 
blow-up  of  the  area  circled 
in  the  drawing  at  top  right. 


One  of  the  tools  we  use  to  combat  air  pollution 
at  our  plants  is  the  electrostatic  precipitator, 
in  which  particles  are  electrostatically  “stuck” 
to  steel  plates  instead  of  going  up  the  stack. 

And  in  the  process  of  cleaning  up  our  air 
we  made  an  exciting  discovery  about  one  of  our 
newer  products— Chromized  Steel  sheet. 

Problem:  severe  corrosion 

Above  is  a  simplified  sketch  of  a  precipitator 
which  was  installed  at  our  Bethlehem  plant 
years  ago.  It  functioned  well,  but  the  highly  acid 
particulate  matter  chewed  the  precipitator 
plates  into  junk  within  a  year. 


Believe  it  or  not,  this  is  what  happened  to  the 
original  precipitator  plates  in  only  one  year! 


Enter  Chromized  Steel  Sheet 

Bethlehem  research  engineers  pointed  out  that 
our  new  Chromized  Steel  sheet  should  provide 
an  answer  to  the  problem.  Chromized  sheet 
is  a  ferritic-stainless-coated  sheet  which  has 
tested  out  very  favorably  in  comparison 
to  certain  stainless  grades. 

So  we  fabricated  some  precipitator  plates  from 
Chromized  sheet  and  installed  them  in  the 
unit  four  years  ago.  The  color  photo  on  the 
opposite  page  was  snapped  after  random 
portions  of  the  plates  had  been  wiped  clean. 

The  Chromized  plates  look  virtually  as  sound 
as  the  day  we  installed  them,  four  years  ago. 

Sure,  Chromized  costs  more  than  some  steels, 
but  it’s  far  less  expensive  than  others,  and  what 
a  job  it  does!  No  special  problems  with  forming, 
drawing,  welding.  Let’s  talk  about  it.  Bethlehem 
Steel  Corporation,  Bethlehem,  PA  18016. 


Coating  Integrity 

These  cups  were  drawn  from  a  Chromized 
steel  blank,  with  the  base  steel  etched  away  in 
nitric  acid  until  nothing  remained  but 
the  coating.  No  breaks,  no  pinholes.  That’s 
coating  ductility! 

BETHLEHEM  STEEL 


SETHI  EHEm 

jt:el 


CHROMIZED  STEEL 

f  FERRITIC-STAINLESS-COATED  SHEET 

t 


Typical  Mechanical  Properties 


Yield  Strength, 
psi 

Tensile  Strength, 
psi 

Total  Elongation 
%  in  2  in. 

Uniform  Elongation 
%  in  2  in. 

Hardness 

22,000-32,000 

40,000-50,000 

30-37 

18-22 

R  45-60 

Sheet  Thicknesses  —  .0179  in.  to  .0747  in. 
(Standard  cold-rolled  tolerances  apply.) 

Widths — 2  in.  to  41  in. 

Coating  Thickness — 2  mils,  average. 

Available  in  matte  or  new  brushed  finish  as 
Commercial  Quality  only. 

Economical — Easy  to  fabricate. 


Applications  —  Chromized  Steel  can  gener¬ 
ally  be  used  in  all  applications  where  400- 
series  stainless  has  been  successfully  used. 

Typical  uses  are  heat  exchangers,  oven 
fixtures,  burners,  etc.,  which  take  advantage 
of  the  high  temperature  resistance  ...  up  to 
\  1,400  F  continuously;  up  to  1,500  F  in  inter¬ 
mittent  usage. 

Other  applications,  such  as  mufflers,  fur¬ 
naces,  electrostatic  precipitators,  silos, 
industrial  roofing,  benefit  from  the  atmos¬ 
pheric  corrosion  resistance  of  the  Chromized 
coating. 


CHROMIZED  STEEL 

FERRITIC-STAINLESS-COATED  SHEET 


Typical  Mechanical  Properties 


Yield  Strength, 
psi 

Tensile  Strength, 
psi 

Total  Elongation 
%  in  2  in. 

Uniform  Elongation 
%  in  2  in. 

Hardness 

22,000-32,000 

40,000-50,000 

30-37 

18-22 

R  45-60 

Sheet  Thicknesses  —  .0179  in.  to  .0747  in. 
(Standard  cold-rolled  tolerances  apply.) 

Widths— 2  in.  to  41  in. 

Coating  Thickness — 2  mils,  average. 

Available  in  matte  or  new  brushed  finish  as 
Commercial  Quality  only. 

Economical — Easy  to  fabricate. 


matte  finish 


Applications  —  Chromized  Steel  can  gener¬ 
ally  be  used  in  all  applications  where  400- 
series  stainless  has  been  successfully  used. 

Typical  uses  are  heat  exchangers,  oven 
fixtures,  burners,  etc.,  which  take  advantage 
of  the  high  temperature  resistance  ...  up  to 
1,400  F  continuously;  up  to  1,500  F  in  inter¬ 
mittent  usage. 

Other  applications,  such  as  mufflers,  fur¬ 
naces,  electrostatic  precipitators,  silos, 
industrial  roofing,  benefit  from  the  atmos¬ 
pheric  corrosion  resistance  of  the  Chromized 
coating. 
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Mr.  Rhea 


7-22-75 


Department 
of  the  Treasury 

Office  of  Operations 


For  your  information. 


Assistant  Director 
John  W.  Mangels 

room  1454 
ext.  2916 


\ 


UNITED  STATES  OF  AMERICA 
GENERAL  SERVICES  ADMINISTRATION 

Washington,  dc  20405 


July  16,  1975 

Mr.  Robert  G.  Efteland 
Acting  Director,  CFLETC 
Department  of  Treasury 
Washington,  D.C.  20220 


Dear  Mr.  Efteland: 

Work  on  the  Glynco  master  plan  was  started  on  June  30  under  the 
authorization  included  in  a  unilateral  contract  amendment  issued 
by  this  office  directing  Mrs.  Smith  to  proceed  with  the  work  up 
to  a  cost  of  $25,000.  Mrs.  Smith  was  advised  that  a  final  cost 
for  the  master  planning  process  would  be  determined  by  negotia¬ 
tion  after  she  had  submitted  a  proposal  covering  all  work  involved 
and  after  GSA  had  prepared  an  audit  report  based  on  her  proposal. 


On  July  15  her  proposal,  dated  July  14,  in  the  amount  of  $296, 5hS 
was  handcarricd  to  this  office.  A  copy  of  the  scope  of  work 
involved  in  the  proposal  is  attached  for  your  information.  The 
five  stages  in  the  scope  have  respective  proposed  costs  of  $53,650, 
$75,551,  $62,013,  $69,850  and  $36,484. 


X  have  requested  an  audit  of  this  proposal  and  hope  to  begin  nego¬ 
tiations  within  30  days.  In  the  interim  however,  the  $25,000 
authorization  will  be  used  up  by  the  end  of  this  week  and  work  on 
the  master  planning  process  will  stop.  To  preclude  this  I  would 
like  to  amend  this  authorization  and  direct  Mrs.  Smith  to  pioceed 
up  to  a  total  cost  not  to  exceed  $200,000. 

Your  letter  of  July  9  indicates  that  no  funds  other  than  those 
previously  authorized  arc  to  he  obligated  without  your  written 
approval .  You  arc  therefore  requested  to  approve  the  use  ol  an 
additional  $175,000  to  further  amend  Mrs.  Smith  8  contract  so  as  to 
preclude  complete  curtailment  of  all  planning  for  the  permanent 
alterations  at  Glynco. 
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In  the  event  that  additional  information  is  needed,  I  will  be 
happy  to  provide  whatever  is  required .  Your  early  approval 
will  be  appreciated. 

Sincerely, 

HAROLD  R.  BUEHLER 

Acting  Project  Manager,  Consolidated 
Federal  Law  Enforcement  Training  Center 


Enclosures 


CIII.OKTHir.L  WOODARD  SMITH  A;  ASSOCIATF.D  ARCHITECTS 
1056  THOMAS  JJ-TH-.RSON  STRUT.  N.W.,  WASHINGTON,  IX  C  20007  202-338-7^0 
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CABLE  ADDLE  S3  TENMVTSIX 


July  14,  1975 

o  C->  ^  '  * 

Mr.  Harold  R.  Buehler 
Acting  Project  Manager 
General  Services  Administration 
19th  and  F  Streets,  N.W. 

Room  6036 

Washington,  D.C.  20405 

Re:  CFLETC/Glynco 

Dear  Mr.  Buehler: 

Enclosed  are  my  revised  scope  of  work  and  fee  pro¬ 
posals  recognizing  the  changes  we  have  discussed 
since  my  proposal  dated  June  20,  1975.  I  have  pre¬ 
pared  a  separate,  complete  proposal  for  each  stage 
of  the  work  as  you  requested. 

To  permit  the  engineering  consultant  to  start  pro¬ 
viding  me  with  some  much  needed  information,  I  hope 
you  can  authorize  his  immediate  start  given  a  limited 
initial  expenditure  such  as  the  $25,000  maximum 
presently  imposed  on  me. 

I  am  prepared  to  discuss  this  proposal  at  your  earliest 
convenience. 

Very  truly  yours , 

•  C Ittrf  liAl  _ 

Chloe thiol  Woodard  Smith 

cws/hgk 

ends. 


CHLOElIUIiL  WOODARD  SMITH  6c  ASSOCIATED  ARCHITECTS 
10>6  THOMAS  JLFHRSON  STRtLT,  N.W.,  WASHINGTON.  D.  C.  20007  20?-)}87440 
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OFNF.  RAY  LEWIS  AlA 


CABLE  ADDRESS  TENHVESIX 


July  14,  1975 


PROPOSED  SCOPE  OF  WORK  BY 
CHLOETHIEL  WOODARD  SMITH  6  ASSOCIATED  ARCHITECTS 
•  FOR  THE  MASTER  PLANNING  OF  CFLETC /GLYNCO 

STAGE  1.  EVALUATION  OF  EXISTING  FACILITIES 

a.  Make  an  on-site  survey  of  all  existing 
structures  deemed  to  have  a  reuse  po¬ 
tential  for  the  permanent  center  (ap¬ 
proximately  50  items  representing  either 
a  single  building  or  a  representative 
building  of  a  repetitive  group)  as  v/ell 
as  the  site  surrounding  each  building. 
Evaluation  Forms  will  be  completed  for 
each  structure  and  include  an  Initial 
Evaluation  of  each.  The  survey  includes 
architectural ,  structural,  plumbing, 
mechanical  and  electrical  .elements. 

b.  Make  an  on-site  survey  of  the  entire  area 
to  be  transferred  to  the  Center,  including 
all  areas  not  evaluated  above.  Evaluation 
Forms  will  be  completed  and  an  Initial 
Evaluation  prepared. 


c.  Photograph  all  structures  and  site  areas  to 
illustrate  existing  conditions  for  reference 
in  the  development  of  Stage  2  of  the  work. 


d.  Prepare  a  written  report  recommending  which 
of  the  facilities  surveyed  are  deemed  ap¬ 
propriate  for  reuse  and  reasons  for  each 
selection.  Also  prepare’  a  written  report  on 
all  buildings  deemed  in  poor  condition  for 
reuse  and  reasons  why  as  well  as  recommenda¬ 
tions  for  structures  to  be  demolished. 


-2- 


Review  by  the  Government  and  acceptance 
of  the  reports  as  submitted  or  modified 
after  consultation  with,  the  Architect 

provide  the  basis  for  Stage  2  studies. 

% 

Prepare  a  written  report  recommending 
changes  in  zoning  of  alL  properties  sur¬ 
rounding  the  Center  site.  Obtain  informa¬ 
tion  on  existing  zoning  of  areas  outside 
of  those  shown  in  the  Glynco  Development 
Plan.  Present  justification  for  all  recom¬ 
mendations. 


STAGE  2 .  PROGRAM  ADAPTATION  AND  DESIGN  STUDIES 


a.  Prepare  charts  of  the  Beltsville  program  for 
structures  to  include  not  only  square  footage 
requirements  and  configurations  of  all  function¬ 
al  areas,  but  ceiling  heights,  finishes,  lighting, 
design  standards,  etc.  and  all  special  character¬ 
istics. 

b.  Examine  all  existing  structures  designated  as 
appropriate  for  reuse  and  -  prepare  a  series  of 
charts  to  illustrate  which  structures  can  pro¬ 
vide  the  same  characteristics  as  the  Beltsville 
program  requires.  Where  similar  sizes,  shapes, 
ceiling  heights,  etc.,  cannot  be  provided,  pre¬ 
pare  a  report  as  to  what  program  revisions  will 
be  required  to  make  use  of  existing  structures. 
Preliminary  sketch  studies  will  be  prepared  in 
order  to  make  these  determinations  so  that 
comparative  program  charts  can  be  presented  for 
review  and  decision  by  the  Government  and  a  final 
program  prepared. 

c.  After  analyses  of  feasible  reuse  for  existing 
structures,  determine  what  new  additions  or 
separate  structures  will  be  required  to  accommo¬ 
date  all  functional  areas  which  cannot  be  fitted 
into  the  existing  structures.  Prepare  schematic 
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studies  including  net  and  gross  iireas 
required  to  meet  the  Beltsville  program. 

Also  prepare  possible  program  revisions 
which  might  be  considered  if  it  appears 
that  new  additions  and  structures  required 
to  meet  the  Beltsville  program  cannot  be 
provided  within  the  budget.  Submit  reports 
for  review  and  decisions  by  the  Government. 

•  •  *  *  • 

d.  Prepare  similar  studies  (a  through  c)  cind 
reports  for  all  outdoor  facilities  required 
to  meet  the  Beltsville  program.  Preliminary 
site  studies  wi 1 1  be  prepared  so  that  all 

•  comparative  inf orm.ation  is  available  for 
review  and  decisions  by  Government.  Prepare 
final  schematics  (plans,  sections  and 
elevations)  which  meet  all  program  require¬ 
ments  and  show  renovation  and  remodeling  re¬ 
quired  for  each  facility  and  additions  or 
new  structures,  including  recommendations 
for  plumbing,  mechanical  and  electrical 
systems  to  meet  the  requirements  of  the  revised 
program. 

e.  Prepare  a  final  coordinated  program  for  the 
Center  for  final  approval  by  the  Government. 

f. -  Prepare  Final  forms  similar  to  Survey  Forms 

i-l  and  H  2  which  describe  work  required  to  be 
carried  out  to  meet  the  revised  program.  The 
sketches  described  in  2.d  above  plus  these 
Forms  completed  for  each  facility  and  a  record 
of  original  contract  documents  available  will 
be  presented  so  that  they  will  provide  a  pro¬ 
gram  package  for  one  or  more  facilities  which 
are  to  be  made  available  for  the  A/E '  s  who  are 
to  be  interviewed  for  the  development  of  final 
designs  and  contract  documents. 

STAGE  3 .  MASTER  PLAITS 

q  9  Prepare  q  key  map  of  entire  Center  property 

and  surrounding  area.  (1:800) 
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b. 


c. 


d. 


e . 


f . 


g- 


h. 


X  . 


Prepare  a  plan  of  entire  Center  property  showing 
(1)" boundaries,  grades,  trees,  structures,  roads, 
drives,  walks,  etc.,  (2)  sewers ,  drainage ,  water, 
steam  distribution  and  any  existing  easements  to 
be  retained,  and  (3)  telephone  and  electric 
service,  including  site  lighting.  (1:400) 


Prepare  preliminary  studies  which  respond  to  the 
revised  Program  for  750  students  and  for  future 
expansion  to  1,500  students  and  prepare  diagrams 
showing  locations  of  all  functions ,  relationships 
among  these  and  circulation  for  review  and  approval 
by  the  Government.  (1:400) 


Prepare  a  Land  Use  Plan  of  the  approved  schemes 
developed  above.  (1:400) 

Prepare  a  plan  showing  facilities  to  be  demol¬ 
ished  and  proposed  development  of  these  sites. 
(1:400) 


For  the  central  development  area,  develop  plans 
for  (1)  Site  Development  Plan  for  750  student 
Center,  (2)  Utility  Plan  for  750,  (3)  Site 
Development  Plcin  for  expansion  to  l,r>0  0,  (4) 

Utility  Plan  for  1,500.  (1:200). 


Prepare  rendered  plans  (including  landscaping) 
for  (1)  750  Student  Center  and  (2)  1,500  Student 

Center.  (1:200) 


Prepare  Site  and  Building  Sections  and  Elcvacion 
for  (1)  750  Student  Center  and  (2)  1,500  Student 

Center.  (1:40) 


Prepare  8  detailed  Sectional  Site  Development 
plans  showing  roads,  drives,  walks,  parking  areas, 
site  lighting,  landscaping,  including  all  repair 
work ,  as  well  as  new  work  required  for  the  750 
Student  Center.  (.1:40) 

Prepare  a  key  plan  showing  new  sectional  division 
of  site  and  structure  and  facility  designations 
as  a  base  map  for  use  in  information  packages  for 
A/E's  to  be  interviewed  and  for  staged  con¬ 
struction.  (1:400) 
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STAGE  4. 


STAGE  5. 


SCHEDULE 


COMPARATIVE 
OF  EXISTING 


ANALYSIS  AND  INTEGRATION 
AND  REVISED  SYSTEMS 


Prepare  studies  of  capital  costs  and  operating 
costs  for  mechanical,  electrical,  sanitary  and 
water  systems.  Cost  comparisons  will  include 
alternative  fuel  and  consideration  of  solar 
energy  to  augment  other  fuels.  Fire  protection 
systems  will  be  analyzed  to  determine  the  degree 
of  conformance  with  government  life  safety 
standards.  Architectural  consultation  will  be 
provided  as  required. 

This  study  will  include  the  integrating  of 
existing  and  proposed  mechanical,  electrical, 
fire  protection  and  sanitation  systems  with . the 
Master  Plan  Construction  Program. 


DESIGN  REVIEW  SERVICES 

Review  the  architectural  designs  of  individual 
buildings  prepared  by  other  A/E‘s  to  ensure 
adherence  to  the  approved  program.  Master  Plan 
and  design  guide.  The  reviews  will  be  made  at 
conventional  review  dates  from  Diagrammcitics 
through  completion  of  Contract  Documents. 


Scope  assumes  no  more  than  five  contract  A/E's, 
that  review  meetings  will  be  in  Atlanta  and  that 
there  will  be  3  reviews  per  contract  plus  3  visits 
to  the  construction  site  during  construction. 
Maximum  time:  12  months.* 


Stage 

1: 

3 

weeks 

Stage 

2: 

7 

weeks 

Stage 

3: 

6 

weeks 

Total 

16 

weeks 

Stage  4:  17  weeks  (partially  concurrent  with 

Stages  2  &  3) . 


July  14,  1975 


CFLETC/Glynco 

GS-OOB-00905 


Professional  Services 
by 

Chloethiel  Woodard  Smith  &  Associated  Architects 
•  for 

STAGE  1,  EVALUATION  OF  EXISTING  FACILITIES 


PERSONNEL  -  CWSAA 


Principal  148  Hrs.  0  17.25  =  $  2,553 

Assoc.  Architect  187  Ilrs.  @  12.00  =  2,244 

Project  Architect  120  Hrs.  0  9.75  =  1,170 

Draftsman  45  Hrs.  0  7.50  =  340 

Subtotals  495  Ilrs.  ~$  6,307“ 

Overhead  0  1.45  9,145 


Total  Salaries  &  Overhead 


OTHER  DIRECT  COSTS 

• 

1. 

Travel  Washington  to  Brunswick 

9  trips  x  $170  = 

$  1,530 

Car  Rental 

15  days  x  $27  = 

405 

3  V 

Lodging  &  Meals 

33  mandays  x  $30  = 

990 

4. 

Reproduction 

A.  Photography 

B»  Printing 

300 

r 

(1)  Base  Material 

100 

] 

(2)  Report 

250 

1  5. 

Long  Distance  Telephone 

75 

6 . 

Consultants:  RWJIDMK 

15,524 

Total  Other  Direct  Costs 


TOTAL  COST  TO  CWSAA 
PROFIT 


$15,452 


$19,174 

$34,626 

3,500 


TOTAL  COST  TO  GOVERNMENT  OF  STAGE  1 


$38,126 


July  14,  1975 


CFLETC/Glynco 

GS-OOB-00905 


Consulting  Engineering  Services 

by 

Rosser  White  Hobbs  Davidson  McClellan  Kelly,  Inc. 

for 

STAGE  1,  EVALUATION  OF  EXISTING  FACILITIES 


PERSONNEL  -  RWIIDMK 


Principal  Engineer  80 

Senior  Project  Engineer  100 

Project  Engineer ,HVAC  100 

Project  Engineer,  SanitarylOO 
Project  Engineer,  Civil  80 

Subtotals  4"cT0 


Overhead  0  0.97 
Total  Salaries  &  Overhead 
OTHER  DIRECT  COSTS 

1.  Travel  to  Glynco 

3  from  Atlanta  @  $100 
9  from  Savannah  @  $15 

2.  Lodging  &  Meals 
12  mandays  @  $35 

3.  Long  Distance  Telephone 

Total  Other  Direct  Costs 

TOTAL  COST  TO  RWHDMK 
PROFIT 

TOTAL  COST  TO  CWSAA  FOR  STAGE  1 


Hrs.  @  17.50  =  $  1,400 

Hrs .  @  16.00  =  1,600 

Ilrs.  @  12.00  =  1,200 

Hrs.  @  8.50  «  850 

Ilrs.  @  12.25  =  1,000 

Hrs.  $  6,0*50 

*  5,069 

.  •  $11,919 


=  $  300 

=  135 


420 

50 


$12,824 

2,700 

$15,524 


CFLETC/Glynco 

GS-OOB-00905 


i  4 

July  i*«,  1975 


Professional  Services 

by 

Chloe thiol  Woodard  Smith  &  Associated  Architects 

for 

STAGE  2,  PROGRAM  ADAPTATION  &  DESIGN  STUDIES 


PERSONNEL  -  CWSAA 


Principal 

Assoc.  Architect 

Project  Architect 

Designer 

Draftsman 

Draftsman 

Draftsman 


287 

240 

280 

200 

170 

280 

800 


Hrs . 
Ilrs , 
Hrs , 
Ilrs , 
Ilrs, 
Ilrs 
Ilrs 


Subtotals  2,257  Hrs. 
Overhead  @  1.45 
Total  Salaries  &  Overhead 


@ 

Q 

@ 

0 

e 

@ 

@ 


17.25 

12.00 

9.75 

9.15 

8.50 

7.00 

6.00 


'$  4,950 
2,880 
2,730 
1,830 
1,445 
1,960 
4,800 
$20,595 

29,864 


OTHER  DIRECT  COSTS 


1. 

Travel  Washington  to  Brunswick 

2  trips  x  $170  = 

340 

2. 

Car  Rental 

2  days  x  $27  = 

54 

3. 

Lodging  &  Meals 

4  mandays  x  30  = 

120 

4. 

Reproduction 

A.  Base  Material 

B.  Sepias  for  GSA 

300 

700 

5. 

Long  Distance  Telephone 

100 

6. 

Consultants:  RVJIIDMK 

8,239 

Total  Other  Direct  Costs 


$  50,459 


9,853 


TOTAL  COST  TO  CWSAA 
PROFIT 

TOTAL  COST  TO  GOVERNMENT  OF  STAGE  2 


$  60,312 

7,000 


$  67,312 


July  3.4,  1975 


CFLETC/Glynco  • 
GS-OOB-00905 


Consulting  Engineering  Services 

by 

Rosser  White  Hobbs  Davidson  McClellan  Kelly,  Inc. 
.  for 

STAGE  2,  PROGRAM  ADAPTATION  &  DESIGN  STUDIES 


PERSONNEL  -  RWHDMK 


Principal  Engineer 
Senior  Project  Engineer 
Project  Engineer,  HVAC 
Project  Engineer,  Sanit; 
Project  Engineer,  Civil 
Subtotals 

Overhead  @  0.97 


40 

Hrs . 

0 

$17. 

.50  =  $ 

700 

56 

Ilrs . 

0 

16. 

.00  = 

898 

40 

Hrs . 

0 

12. 

.00  = 

480 

40 

Hrs . 

0 

8. 

.50  = 

340 

40 

Hrs . 

0 

12. 

.25  = 

490 

216  Ill's. 


$27908 

2,821 


Total  Salaries  &  Overhead 
OTHER  DIRECT  COSTS 


1. 

Travel  to 

Washing ton 

8  trips  0 

$160 

2. 

Lodging  f< 

Meals 

8  mandays 

x  $35 

3. 

Long  Distance  Telephone 

Total  Other  Direct  Costs 

TOTAL  COST  TO  RWHDMK 
PROFIT 

TOTAL  COST  TO  CWSAA  FOR  STAGE  2 


$  5,729 


=  $1,280 
=  200 


1,610 

$ 

7,339 

900 

$ 

8,239 

July  14,  1975 


CF  LETC/G ly  n  co 
GS-OOB-00905 


Professional  Services 

by 

Chloethiel  Woodard  Smith  &  Associated  Architects 

for 

STAGE  3,  MASTER  PLANS 


I 


$  3,450 
2,520 
2,340 
2,196 
2,040 
3,360 
1,440 
'$17,346 

25,151 


1. 

Travel  Washington  to  Brunswick 

2  trips  @  $170 

=  $  340 

2. 

Car  Rental 

r  A 

2  days  0  $27 

r=  D  4 

3. 

Lodging  &  Meals 

4  mandays  0  $30 

=  120 

4. 

Reproduction 

540 

5. 

Long  Distance  Telephone 

100 

6. 

Shipping 

50 

7. 

Consultants:  RWHDMK 

6,156 

Total  Other  Direct  Costs 


TOTAL  COST  TO  CWSAA 
PROFIT 

TOTAL  COST  TO  GOVERNMENT  OF  STAGE  3 


PERSONNEL  -  CWSAA 

Principal 
Assoc.  Architect 
Project  Architect 
Designer 
Draftsman 
Draftsman 
Draftsman 

Subtotals 


200  Hrs. 
210  Hrs. 
240  Ilrs . 
240  Ilrs. 
240  Hrs. 
400  Hrs. 
240  Ilrs. 
1,850  Hrs. 


Overhead  0  1.45 
Total  Salaries  &  Overhead 


@  17.25 
@  12.00 
0  9.75 

@  9.15 

@  8.50 

@  7.00 

@  6.00 


OTHER  DIRECT  COSTS 


$42,497 


7,360 

$49,857 

6,000 

$55,057 


July  14,  1975 


CFLETC/G ly nco  . 
GS-QOD-00905 


Consulting  Engineering  Services 

by 

Rosser  Whxte  Hobbs  Do.viclson  McClellan  Kelly,  Inc. 

for 

STAGE  3,  MASTER  PLANS 


PERSONNEL  -  RWHDMK 


Principal  Engineer  24 

Senior  Project  Engineer  48 

Project  Engineer,  IIVAC  40 

Project  Engineer,  Sanitary  40 

'  Project  Engineer,  Civil  40 

Subtotals  192 


Overhead  0  0.97 
Total  Salaries  &  Overhead 
OTHER  DIRECT  COSTS 

1.  Travel  to  Glynco 

1  from  Atlanta  0  $100 

3  from  Savannah  @  $15 

2 .  Lodging  &  Meals 

4  mandays  x  $35 

3.  Long  Distance  Telephone 

Total  Other  Direct  Costs 

TOTAL  COST  TO  RWHDMK 
PROFIT 


Hrs . 

0 

$17. 

►  50  =  $ 

420 

Hrs . 

0 

16 . 

.00  = 

768 

Hrs . 

0 

.12-, 

►  00  = 

480 

Hrs . 

0 

8. 

.50  = 

340 

Hrs . 

0 

12. 

.25  = 

490 

Hrs .  $  2,49  8 


2,423 


$  4,921 

•co¬ 
ll  11 

100 

45 

140 

50 

335 


$  5,256 
900 

$  6,156 


TOTAL  COST  TO  CWSAA  FOR  STAGE  3 


July  14,  1975 


CFLETC/Glynco  ’ 
GS-OOB-00905 


Professional  Services 
by 

'  Chloethiel  Woodard  Smith  &  Associated  Architects 

for 

•STAGE  4,  COMPARATIVE  ANALYSIS  &  INTEGRATION 
OF  EXISTING  and  REVISED  SYSTEMS 


PERSONNEL  -  RWHDMK 


Principal  Engineer  240 

Senior  Project  Engineer  320 
Project  Engineer,  IIVAC  800 

Project  Engineer, 

Fire  Protection  240 

Project  Engineer,  Plumbing  240 
Project  Engineer,  Civil  240 
Drafting  500 

Subtotals  2,580 


Overhead  @  0.97 
Total  Salaries  &  Overhead 


Ilrs.  @ 

17.50 

r= 

$  4,200 

Hrs.  @ 

16.00 

= 

5,120 

Hrs.  @ 

12.00 

rr 

9,600 

Hrs .  @ 

14.25 

sr 

3,420 

Hrs.  @ 

8.50 

= 

2,040 

Hrs.  @ 

12.25 

2,940 

Hrs.  @ 

5.70 

= 

2,850 

Hrs". 

• 

$30,170 

29,265 


$59,435 


OTHER  DIRECT  COSTS 

1.  Travel  to  Glynco 

6  from  Atlanta  @  $L00 
6  from  Savannah  @  $15 

2.  Travel  to  Washington  from 
Atlanta/Savannah 

9  trips  @  $160 

3.  Lodging  &  Meals 
2l  mandays  @  $35 

4.  Long  Distance  Telephone 

5.  Reproduction 

Total  Other  Direct  Costs 


600 

90 


=  1,440 


735 

150 

400 


3,415 


TOTAL  COST  TO  CWSAA 
PROFIT 

TOTAL  COST  TO  GOVERNMENT  FOR  STAGE  4 


$62,850 
•  '  7,000 

$69,850 


July  14,  1975 


CFLETC/Glynco 

GS-OOB-00905 


Professional.  Services 

by 

Chloethiel  Woodard  Smith  &  Associated  Architects 

for 

STAGE  5,  ARCHITECTURAL  DESIGN  REVIEWS 


PERSONNEL  -  CWSAA 


Principal  432  Jlrs.  0  17.25 

Assoc.  Architect  28S  Hrs .  0  12.00 

Subtotals  720  Hrs. 


Overhead  0  1.45 
Total  Salaries  &  Overhead 


OTHER  DIRECT  COSTS 


1. 

Travel 

To-  Atlanta  $150/RT  x  22 
To  Glynco  $170/RT  x  4 

tr  ips 
trips 

2. 

Lodging  &  Meals 
$40/day  x  52  mandays 

3. 

Long  Distance  Telephone 

4. 

Shipping 

Total  Other  Direct  Costs 


TOTAL  COST  TO  CWSAA 
PROFIT 

TOTAL  COST  TO  GOVERNMENT  FOR  STAGE  5 


$  7,452 

3,456 
$  10,906 

15,816 


$26,724 


$  3,300 

680 

2,080 

600 

100 

6,760 

$  33,484 
3,000 

$  36,484 


GENKKAL  SERVICES  ADMINISTRATION 
OFFICE  OF  THE  ADMINISTRATOR 
WASHINGTON,  D.C. 


~~[rco4u*^  rc\/i 

DEPARTMENT  OF  THE  TREASURY 
OFFICE  OF  THE 


WASHINGTON,  D.C. 
GENERAL  SERVICES  ADMINISTRATION 

.  .  MEMORANDUM  OF  AGREEMENT 


V, 


ON 


CONSOLIDATED  FEDERAL  LAW  ENFORCEMENT  TRAINING  CENTER 

BRUNSWICK,  GEORGIA 


PURPOSE  AND  INTENT 


The  Treasury  Department  is  proposing  to  establish  the  Consolidated 
Federal  Law  Enforcement  Training  Center  (CFLETC)  at  the  former  Glynco 


IX 


Naval  Air  Station,  Brunswick,  Georgia.  The  General  Services  Administration 

(GSA)  will  provide  certain  services  to  assist  the  Treasury  Department  in 
* 

this  effort. 


This  Memorandum  of  Understanding  establishes: 

A.  The  policies  which  shall  govern  the  relationship  between 
.  ^ he  respective  agencies  during  the  life  of  this  project, 

.  B.  The  functions,  responsibilities  and  authorities  of  each  agency, 
C.  The  objectives  to  be  met  in  establishing  the  CFLETC. 


POLICY 


A.  The  GSA  shall  appoint  a  Project  Manager  who  shall  have  overall 


/ 


management  authority  and  responsibility  for  this  project  in  so 
far  as  GSA  shall  have  authority  and  responsibility  for  the 
project.  The  Project  Manager's  authorities  and  responsibilities 

are  as  delineated  in  the  attached  Charter  for  the  Consolidated 

—  •  » 

Federal  Law  Enforcement  Training  Center  dated _ 


2 


B. 


The  Treasury  Department  shall  appoint  a  single  Central  Executive 
% 

who  shall  have  authority  to  act  for  the  Treasury  Department  in  all 
activities  generated  by  this  project.  In  the  event  actions  or 
decisions  are  required  which  are  beyond  the  scope  of  the  authority 

of  the  Central  Executive,  he  shall  have  direct  and  timely  access  to 

/ 

appropriate  authorities  within  the  Treasury  Department  who  can 
take  the  necessary  actions. 


C.  The  Treasury  Department  shall  develop  and  provide  a  Program  of 
Requirements  specifying  what  is  to  be  accomplished  at  Brunswick. 

This  Program  Shall  include  all  data  required  by  GSA  to  accomplish 
site  acquisition,  design,  construction  and  management  of  the 
project  through  and  including  completion  of  occupanqy  of  the 
finished  facility  by1 the  Treasury  Department.  It  shall  encompass 
requirements  for  site  acquisition,  and  temporary  as  well ^as 
permanent  facilities  including  such  items  as  number  and  identification 
of  buildings  to  be  renovated,  extended,  or  constructed,  number 
of  class  rooms,  dormitory  spaces,  administrative  areas  and  other 
information  similar  to  that  contained  in  the  Guidance  Document 
for  the  CFLETC,  Beltsville,  Maryland.'  'The  level  of  renovation  to 
be  undertaken  shall  be  determined  by  Treasury  with  necessary 
technical  assistance  from  GSA. 

D.  GSA  shall  manage  and  administer  the  procurement  effort  specified 
in  the  above  Program  of  Requirements  and  shall  keep  the  Treasury 


3 


Department  fully  and  currently  informed  on  the  status  of 
% 

and  current  plans  for  the  project  by  means  of  periodic 
reports.  GSA  will  operate  under  the  policies,  procedures, 
data,  standards,  specifications,  criteria  and  financial 
•  accounting  of  the  GSA,  as  a  general  rule.  The  exceptions 
will  be  the  minimum  essential  to  satisfy  the-' substantive 

needs  of  the  Treasury  Department v 

FUNCTIONS,  RESPONSIBILITIES  AND  AUTHORITIES,  GSA 

A.  GSA  has  prepared  and  issued  a  Charter  establishing  the  Project 
Manager  and  his  management  office,  defining  his  mission, 
responsibility,  authority  and  major  functions,  and  describing 

his  relationships  with  other  organizations,  associated  with  or 

* 

participating  in  the  project. 

B.  GSA  will  prepare  a  Project  Master  Plan  which  places  in  context 

/ 

the  plans,  schedules,  costs  and  scope  of  all  work  and  resources 

required  for  completion  of  the  project.  It  will  define  the 

management  approach  for  acquiring  a  project  intended  to  satisfy 

the  needs  of  the  Treasury  Department  for  a  training  center.  The 

•  • 

plan  will  be  jointly  approved  by  the  GSA  and  Treasury  by  persons 
authorized  to  approve  such  plans. 

C.  The  GSA  Project  Manager  shall  be  responsible  for  the  successful 
accomplishment  of  the  CFLETC  project.  He  shall  exercise  executive 
authority  over  the  planning,  directing,  and  controlling  of  the 


project  and  over  the  allocating  and  utilizing  of  all  resources 
% 

approved  and  authorized  by  Treasury  for  the  execution  of  the 

project.  Participating  organizations  will  look  to  the  GSA 

Project  Manager  as.  being  responsible  for  determining  how  the 

actions  of  all  organizations  shall  fit  together.  Specifically,  the 

GSA  Project  Manager  shall:  / 

#■  • 

(1)  Translate  the  Treasury  requirements  into  a 
program  of  work,  in  quantitative  and  qualitative 
terms,  to  accomplish  the  objective; 

(2)  Define  all  management  and  technical  functions  and 

•  .  ' 

establish  their  boundaries; 

(3)  Ensure  that  systems  and  procedures  for  carrying 

•  out  the  ‘project  are  properly  applied  throughout 

the  project; 

(4)  Serve  as  the  primary  point  of  contact  for  communication 
and  liaison  with  the  Treasury  in  obtaining  requirements 
and  policy  guidance  to  ensure  expeditious  accomplishment 
of  the  project; 

(5)  Be  responsible  for  preparing,  securing  approval  of, 
and  maintaining  the  project  master  plan; 

(6)  Have  authority  to  make  technical  and  business 
management  decisions  required  by  the  approved  project; 

(7)  Execute  all  contractual  actions  required  by  the 
approved  project; 


5 


1 


(8) 


(9) 


(10) 


(13) 


Determine  the  scope  and  schedule  of  the  project 
effort  to  be  accomplished  by  GSA  and  the  costs 
of  such  effort  to  be  defrayed  by  project  funds; 
Reschedule  programmed  events  or  actions,  as  required 
to  compensate  for  unscheduled  delays,  to  offset 
potential  delays,  or  to  improve  the  original  schedule; 
Reapply  funds  available  to  the  project  to  promote 
more  timely  achievement  of  project  objectives, 
provided  that:  the  reapplication  is  within  the 
overall  limitations  shown  on  the  attached  GSA 
Form _ ; 

Effect  trades  between  approved  performance 

* 

parameters.  Trades  may  be  effected  between 
performance  or  other  factors  that  are  not  expected 
to  cause  any  factor  to  fall  outside  minimum  or 
maximum  limits  established  by  Treasury; 

Provide  reports,  as  required  by  Treasury  on  the 
project,  including  periodic  status  reports,  and 
provide  immediate  notification  of  actual  or  potential 
problems  adversely  affecting  approved  cost/schedule/ 
performance  limitations; 

Coordinate  with  local  planning  bodies  and  appropriate 
agencies  having  regulatory  jurisdiction  to  ensure  that 
necessary  applications  are  submitted  and  approyals 
obtained  in  good  time  to  meet  the  project  schedule; 


ft 


.  r 


(1A)  Arrange  as  part  of  the  Project  Master  Plan  for 

the  development  of  a  plan  of  action  for  acquiring 
project  financing; 

(15)  Develop  the  detailed  design,  including:  site  and 
equipment  layouts,  and  preparation  of  major  equipment 
and  material  specifications  with  data  sheets, 
requisitions,  and  bid  documents  where  required  for 
the  purchase  of  long  delivery  materials  and  equipment 

(16)  Schedule  and  coordinate  the  preparation  of  detailed 
design  calculations,  specifications,  construction 

drawing's,  and  material  lists; 

/ 

(17)  Supervise  and  coordinate  the  preparation  of  material 

* 

requisitions  and  bid  documentation  for: 

« 

General  Condition  Items; 

General  site  preparation; 

Utility  services; 

Roads,  earthworks,  foundations,  buildings, 
structures,  drainage,  and  sanitary  systems; 

Power  distribution  and  lighting; 

Building  drawings  and  specifications. 

(18)  Prepare  a  complete  package  of  bidding  documents, 

advertise  for  bids  and  award  all  contracts  required 
by  the  objectives  of  this  project;  # 

(19)  Pre-purchase  any  equipment  items  which  may  require 
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•  specification  and  selection  prior  to  the 

commencement  of  detailed  design  of  the  surrounding 

structures  and  services  so  that  vendors1  drawings 

♦ 

are  available  for  incorporation  in  the  construction 
drawings ; 

/ 

V 

(20)  Establish  a  system  of  inspection  and  expediting  to 
ensure  delivery  on  schedule  of  prepurchased  items; 

(21)  Enter  into  a  contract  with  a  Construction  Manager  to 
carry  out  port  '.ons  of  the  project. 

The  Construction  Manager  will  be  responsible  to  the 

GSA  Project  Manager  for  coordination,  general  direction, 

and  inspection  of  all  construction  and  installation  work 

on  the  site,  including  control  over  and  measurement 
« 

of  quantities.  Reporting  to  the  Construction  Manager 
may  be  construction  supervisors,  field  engineers, 
surveyors,  inspectors,  and  other  technical  personnel 
who  will  be  responsible  for  monitoring  and  inspecting 
the  work. 

The  Construction  Manager  shall  assume  responsibility  for 
overall  site  security  and  safety,  the  establishment  of 
site  regulations,  and  maintenance  of  storage  and 
warehouse  facilities. 

(22)  Carry  out  or  arrange  for  inspection  at  the  vendors' 
place  of  manufacture,  in  the  contractors'  shops,  and  on 
the  site  to  ensure  conformity  with  specifications  and 

drawings;  review  vendors'  and  contractors'  drawings  to 


.  r 


ensure  coapatibility  with  other  equipment  and 
compliance  with  the  contract  documents; 

(23)  Where  required,  obtain  physical  test  certificates, 
witness  performance  tests,  and  other  tests  and 

reviews  carried  out  to  ensure  that  saterial 

t 

and  equipment  aeets  quality  and  performance 
requirements. 

(24)  Certify  completion  of  the  various  stages  of 
construction.  Commissioning  and  start-up  fcllevs 
completion  of  construction  and  a  pre-cccanissicning 
phase  which  involves  preparing  equipment  for 

operation  and  the  commencement  of  training  pro  grass 

* 

for -operating  staffs  and  the  continued  property 
management  activities; 

% 

(25)  Arrange  for  commissioning  and  start-cp  activities 
including: 

(a)  having  equipment  suppliers  and  contractois 
put  into  operation  individual  equipment 
items  and  system  circuits  and  witness 
performance  tests; 

(b)  placement  of  all  equipment  in  readiness  to: 
operation  and,  in  conjunction  With  the 

operating  staff,  bringing  each  stea  xu 

% 

sequence  into  full  satisfactory  operation; 


% 
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(c)  inspection  of  applicable  installations 
and  equipment  at  the  end  of  the  warranty 

.  period; 

(d)  establishment  of  raove-in  schedules  and 

. 

provision  of  relocation  assistance  to 
Treasury; 

I  • 

D.  The  General  Services  to  be  performed  by  the  GSA  during  all 

appropriate  phases  of  the  project  include,  but  are  not  limited 
to  the  following: 

(1)  Budget  and  Cost  Controls 

The  GSA  Project  Manager  shall  undertake  to  utilize 
professional  business  management  methods  which  have  been  developed 
and  proved  over  a  wide  range  of  projects.  Following  the  Conceptual 
Design  and  Planning  Phase,  the  GSA  Project  Manager  will: 

(a)  Re-examine  and  revise  the.  preliminary  project 
estimates  and  schedules; 

(b)  Establish  a  definitive  budget  for  cost  control 
purposes; 

.  (c)  Prescribe  a  system  of  reporting  on  and  controlling 

expenditures;  and 

(d)  Prepare  cash  requirement  projections. 

(2)  Project  Accounting 

The  GSA  Project  Manager  will  establish  project  accounting 


10. 
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procedures  and  costs  controls,  which  will  be  subject  to  audit,  to  cover 
all  phases  of  the  project,  including: 


(a)  Management ; 

a.2  —  -f 

(b)  Planning  and  design; 


.  *"  (c)  Disbursements; 

(d)  Purchases;  •  •  .  • 

(e)  Construction  costs; 

(f)  Inspection  costs;  and 

(g)  Commissioning  costs. 

(3)  Scheduling 

Upon  completion  of  Conceptual  Design  and  Planning,  the 
GSA  Project  Manager  will  establish  a  detailed  project  schedule  for  close 
control  of  all  subsequent  project  activities.  Key  schedule  dates  will  be  1 
established..  The  GSA  Project  Manager  will  issue  regular  reports  showing  u$ 
progress  relative  to  the  schedule.  The  schedule  will  incorporate  all 
interrelated  and  interlocking  activities  such  as: 

t 

(a)  Design; 

(b)  Procurement  and  delivery  of  material  and  equipment; 

(c)  Construction; 

(d)  Inspection;  and 

#  t 

(e)  Commissioning. 

(4)  Reporting 

The  GSA  Project  Manager  will  report  on  a  regular  basis  t< 

•  s, 

the  Treasury  to  keep  it  fully  informed  on  all  aspects  of  the  project. 

Reports  will  include:  '  ,  » 


r1 


CCS, 


(a)  Expenditures  against  budget  and  estimated 

4 

cost  at  completion; 

•  • 

/ 

(b)  Progress  compared  against  schedule  in  terms 

of  work  completed  and  work  yet  to  be  completed; 

(c)  Required  modifications  to  schedule  and  budget; 

/ 

and  * 

(d)  Design  changes. 

(5)  Pro.ject  Organi  zation 

The  GSA  Project  Manager  will  set  up  a  project 
organization  which  is  specifically  structured  to  the  size,  complexity,  and 
scope  of  the  project.  The  composition  of  the  organization  will  vary  throuj 
each  of  the  project  phases  but  normally  will  include  staff  to  undertake 
overall  management  and  management  of  Design,  Accounting,  Scheduling, 
Construction,  and  Commissioning.  The  GSA  Project  Manager  will  set  up 
the  administrative  procedures  and  establish  the  time  schedule  in  which 
the  project  is  to  be  carried  out.  This  will  include: 

‘  (a)  Preparation  of  a  general  concept  terminating  in 
a  report  for  approval  by  the  Treasury; 

(b)  Preparation  of  general  specifications  arising 
out  of  the  approved  concept; 

(c)  Setting  out  project  assignments,  responsibilities, 
and  coordination  of  procedures  in  respect  to 
administration,  accounting,  purchasing,  approvals, 

.  reports,  and  their  distribution;  * 

<d)  Establishing  a  code  of  accounts  for  design  services. 


equipment  items,  construction  materials  and 
»  services ;  and 

(e)  Establishing  a  preliminary  budget  to  define 
design  costs,  equipment  and  material  costs, 
construction  costs,  and  disbursements. 


(6)  Consultation 

Significant  project  action,  contractural  or  otherwise, 
will  not  be  taken  by  the  Project  Manager,  if  such  action  may  reasonably 
be  foreseen  to  affect  the  Treasury  project  without  full  consultation  and 
coordination  with  Treasury  while  the  matter  is  still  in  the  planning  stage. 
The  consultation  and  coordination  will  be  accomplished  with  the  full 
participation  of  the  Treasury  representative. 

\ 

FUNCTIONS,  RESPONSIBILITIES  AND  AUTHORITIES,  TREASURY 


The  Treasury  Department  will  transfer  necessary  funds  to  GSA  and  provide 
requirements,  information,  and  timely  decisions  as  required  for  successful 
completion  of  the  project.  Specifically  the  Treasury  Department  will: 
reimburse  GSA  for  all  Project  direct  and  indirect  costs. 


V, 

^  /including  GSA  overhead  and.  program  direction  costs  as 
I  {(VV  'fe  's'  • 

|(Y*  W*  ^  ''attributable  to  this  project; 
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k  ^  ^',V^C(2)  provide  a  program  of  requirements- covering  the  entire  project 

Cr' 


,v 


which  will  include: 


\ 


(a)  the  scope  of  temporary  alterations  to  be  undertaken 
to  provide  for  interim  occupancy  of  the  facility. 

(b)  the  scope  of  the  alterations,  extensions,  and  new 


construction  to  be  provided  for  permanent  occupancy. 

4 

1  This  will  include  the  number  and  location  of  buildings 
to  be  renovated,  extended,  or  constructed  and  the  general 

•  « 

level  of  renovations  to  be  undertaken; 

(c)  general  criteria  required  for  development  of  a  Master 

Site  Plan  including  site  limit  delineations,  landscaping, 

* 

'  security  fencing  and  demolition  required; 

(d)  the  construction  or  renovation  priorities  of  each 
structure  or  facility. 

(3)  Participate  with  GSA  in  making  on-board  reviews  of  the  design 
drawings  and  approve  or  otherwise  comment  on  the  design 
documents  during  the  on-board  review.  Final  approval  of  all 

I 

design  shall  be  under  the  jurisdition  of  the  Treasury 

«  _ 

Department,  but  sucTTapproval  (or  disapproval  or  comment)  shall 
-not  be  delayed  so  as_to  materially  hold  up  the  design  process. 

✓ 

.No  tWO-OP-h^T^  t-piHp.ms  shall  Kp -cr-.h^fUi1orl^y-X^RA--r>n-  t-t><a-gamp 
day_JLf  at  all  possible  to  do  otherwise. 

(4)  Assist  in  the  development  and  updating  of  the  Project  Master  Plan 
by  providing  information  available  only  to  Treasury  such  as, 
desired  sequencing  of  occupation  of  the  completed  facility,  times 
for  development  of  requirements  and  other  information  to  be 
provided  by  Treasury  necessary  for  design,  construction  and 
occupancy  of  the  facility. 
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(5)  Cooperate  with  GSA  in  the  event  any  ground-breaking,  ribbon- 
% 

cutting  or  similar  site  ceremonies  are  to  be  held. 

(6)  Make  every  effort  to  minimize  program  changes  after  the  scope 

of  permanent  alterations  has  been  determined,  especially 

bearing  in.mind  that  such  changes  during  the  construction 

/ 

period  tend  to  cost  far  more  than  the  actual  value  of  the 
change  as  well  as  to  delay  the  progress  of  the  work. 

'0)  As  soon  as  the  Project  Master  Plan  is  approved  by  Treasury  and 
GSA,  make  available  to  GSA  necessary  funding  as  required  by  the 
Plan.  Pending  approval  of  the  Plan,  Treasury  will  make  funds 
available  at  the  request  of  the  Project  Manager  accompanied  by  a 
written  statement  explaining  and  justifying  the  funding  request. 
To  the  maximum  extent  possible  funds  shall  be  made  available  in 
the  fewest  possible  authorization  actions. 

(8)  It  is  critical  to  the  successfull  completion  of  the  project  that 
all  actions  by  all  parties  involved  be  taken  at  the  earliest 
possible  time.  To  this  end  provide  information, decisions,  and  • 


other  assistance  as  required  in  a  timely  manner. 


(9)  Provide  the  Project  Manager  with  copies  of  all  correspondence 

relating  to  this  project  which  would  not  otherwise  be  available 

to  him. 

(10)  Act  as  the  lead  agency  in  the  preparation  of  an  Environmental 

Impact  Statement  or,  if  it  so  determines,  in  the  preparation  of 
a  statement  to  the  effect  that  the  project  will  have  no  significant 


environmental  effect/-  . 


16. 


(ID  Keep  the  Project  Manager  informed  of  all  agreements  between 
% 

the  Treasury  Department  and  other  parties  which  may  have  an 
effect  on  the  project. 

(12)  Provide  support  and  assistance  to  GSA  as  required  for  the 

expeditious  completion  of  the  project.  This  w ill  include 

providing  temporary  office  and  storage  space  at  the  site, 

» 

if  available,  for  GSA  personnel,  A/E  personnel  and  contractors. 
Such  space  will  be  used  until  completion  of  all  construction. 
Treasury  will  also  provide  the  use  of  all  available  utilities 
including  telephones,  sewer,  water,  heating,  and  airconditioning 
both  for  the  buildings  being  renovated,  extended,  or  constructed 
and  for  the  temporary  office  space. 

(13)  Treasury  will  assist  GSA  as  necessary  in  all  meetings, presentatioi 
ceremonies,  etc.,  with  Federal,  State  and  Local  officials  and 
organizations  as  required. 

/ 

OBJECTIVES 

A.  Description  of  project 

The  project  for  establishment  of  the  Consolidated  Federal  Law 
Enforcement  Training  Center  at  Brunswick  will  consist  of  renovation, 
extension  and  construction  of  approximately  30  structures  on  a 
1650  area  segment  of  the  former  naval  air  station  at  Brunswick, 

Georgia.  It  will  provide  space  for  administration,  instruction, 
physical  training,  housing,  dining  and  maintenance  for  training 
federal  law  enforcement  officers  from  approximately  24  Federal 

agencies.  The  majority  of  the  structures  are  existing  and  will  be 
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renovated  and/or  extended.  Only  one  new  building  is  involved. 

4 

The  project  also  includes  alterations  to  several  structures  to 
provide  space  for  interim  occupancy  by  the  CFLETC.  The  total 

estimated  project  cost  including  $2,000,000,  for- interim  occupancy 

•  ^ 

alterations ^ is  $30,125,000.  j  •  * 

r 

B.  Schedule 

All  activities  are  dependent  on  receipt  of  authorization  to  use 

funds  appropriated  for  Beltsville,  Maryland. 

Master  planning  and  development  of 
design  program 

Design  of  interim  alterations 
Construction  of  interim  alterations 
Design  of  permanent  alterations 
Construction  of  permanent  alterations 
,  Permanent  occupancy 


Months  1  through  4 

Months  1  through  _ 

Mopths  1  through  _ 

Months  4  through  12 
Months  10  through  28 
Months  13  through  28 


MODIFICATIONS 

This  memorandum  of  Understanding  can  be  amended  or  modified  at  any  tine 
subject  to  mutual  agreement  by  GSA  and  Treasury. 
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Comments  on  Draft  Memorandum  of  Agreement  Between  GSA  and  Treasury  for 
CFLETC  at  Glynco  Naval  Air  Station,  Brunswick,  Georgia 


% 


1.  The  draft  memo  of  agreement  appears  to  be  basically  sound  and  com¬ 
prehensive.  As  usual,  however,  some  revisions  are  considered  appropri¬ 
ate.  The  following  comments  are  keyed  to  the  draft  memo: 

Page  1,  Policy.  Para.  A.  The  location  of  the  GSA  Project  Manager 
is  not  specified.  Some  monitoring  of  the  project  from  GSA  Headquarters 
is  prudent,  but  due  to  the  complexity  and  magnitude  of  the  project,  the 
GSA  Project  Manager  should  be  located  in  the  GSA  Atlanta  Regional  Office 
initially,  and  then  should  be  stationed  at  Glynco  during  most  of  the 
design/construction  period.  (Also,  a  CFLETC  project  representative 
should  work  closely  and  continuously  with  the  GSA  Project  Manager  for 
the  life  of  the  Project.) 

Page  5,  Para.  (11).  This  paragraph  needs  to  be  rewritten  to  express 
clearly  what  is  meant;  "Approved  performance  parameters"  is  a  very 
obscure  term. 

Page  6.  Para.  (14).  It  is  my  understanding  that  sufficient  funds 
have  been  appropriated  by  the  Congress  to  complete  all  work  required  at 
Glynco  for  the  CFLETC.  The  need  for  "a  plan  of  action"  for  acquiring 
project  financing  appears  questionable.  Also,  per  paragraph  (7)  on 
page  15,  Treasury  is  to  provide  required  funds  to  GSA  upon  approval  of 
the  Project  Master  Plan. 

Page  7.  Para.  (21).  It  is  GSA's  standard  policy  to  employ  a  Con¬ 
struction  Manager  (CM)  on  any  project  of  consequence.  This  CM  concept 
is  highly  debatable  on  any  project,  but  for  the  work  to  be  done  at 
Glynco,  a  CM  is  completely  unnecessary,  particular^-  because  most  of 
the  construction  will  consist  of  rehabilitation  and  alteration  of 
existing  facilities.  The  new  structures  required  are  relatively  small 
and  uncomplicated.  The  GSA  Project  Manager  should  perform  all  manage¬ 
ment,  coordination  and  general  direction  functions  directly  with  his 
own  staff.  Inspection  of  construction  and  equipment  installation  is  a 
necessary  task,  which  should  be  performed  by  the  GSA  Project  Manager 
using  government  employees,  or  services  provided  by  the  A/E  under 
Title  II  of  the  standard  A/E  contract.  Introduction  of  a  CM  on  this 
project  will  serve  only  to  increase  requirements  for  coordination  and 
communfcation,  with  the  probable  result  being  creation  of  confusion, 
delay  and  additional  costs. 

Page  9.  Para.  D(l).  This  section  should  be  enlarged  by  requiring 
GSA  to  prepare  rigid,  definitive  rules  (subject  to  Treasury  approval) 
as  to  which  officials  will  have  authority  to  make  charges  to  the  project. 

Pacta  15.  Para.  (9).  As  the  companion  to  this  paragraph,  GSA  should 
provide  Treasury  with  a  copy  of  all  correspondence  relating  to  this 
project,  including  all  internal  correspondence. 


— £e  Para*  (10)«  The  requirements  of  NEPA  have  already  been 

met,  so  this  paragraph  is  unnecessary. 

agrement°ll0WinS  additional  Pr°visions  should  be  incorporated  in  the 


GSA  Functions,  etc. 

FuJnifh  Treasury  with  *11  deeds,  free  and  clear  of  legal  encum- 

alTtt  ^  °^atxODa>  to  the  real  Property  included  in  the  project, 
and  transfer  title  to  the  Treasury  at  the  time  of  permanent  occupancy; 

of  ?;  ^r?ish  Treasury  with  one  set  of  paper  reproducibles  (sepias) 
of  all  final  working  drawings.  As-built  plastic  reproducibles  of  all 
working  drawings  will  be  maintained  during  the  life  of  the  proiect 
and  one  set  will  be  provided  to  Treasury  after  project  completion/ 

Consideration  should  be  given  to  the  matter  of  Treasury  participation 
lu  ®f];ectlon  °f>  and  negotiation  of  contracts  with,  the  A/E(s)  and 
the  CM  (if  Treasury  agrees  to  the  use  of  a  CM) .  For  such  a  special 
purpose  facility.  Treasury  should  participate  in  these  actions  to  assure 
that  competent  and  appropriately  experienced  firms  are  selected  and 

tuati?u  contfact  terms>  including  fees,  are  proper.  Lastly,  Treasury 
should  have  the  opportunity  to  approve  all  bid  packages  before  they  are 

IS  SU0Q • 


FRANK  W.  RHEA 
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i  #  MOV  19/4 


CHRONOLOGY  OE  EVENTS 

CONSOLIDATED  FEDERAL  LAW  ENFORCEMENT  TRAINING  CENTER 


DATE 

ACTION 

1953 

U.S.  Secret  Service  School  conducted  in  Sloan 
Ruilding  in  Washington 

1956 

Treasury  Law  Enforcement  School  occupied  Sloan 
Building 

March  2,  1965 

Prospectus  submitted  for  U.S.  Secret  Service 
Training  Center  at  Beltsville,  Maryland 

April  7,  1965 

* 

Mouse  Public  Works  Committee  approval  of  U.S. 
Secret  Service  Training  Center  Prospectus 

April  13,  1965 

Senate  Public  Works  Committee  approval  of  II  .S  . 
Secret  Service  Training  Center  Prospectus 

February  1.1 ,  1966 

GSA  initiated  design  of  U.S.  Secret  Service 

Training  Center 

May  12,  19CG 

Letter  to  Administrator,  GSA  ,  from  FWT  Director 
Hoover  that  use  of  the  FBI  Quontico  facility  not 
feasible 

May  14.  1966 

Letter  to  Administrator ,  GSA,  from  Secret  Service 
Director  Rowley  that  use  of  the  FBI  Qunntico 
facility  not  feasible 

Juno  1967 

Boll  Survey  of  Federal  Law  Enforcement  Training 
facilities  (revised  draft) 

r  * 

March  4,  1968 

\ 

61  acres  transferred  to  Treasury  control 

July  19,  1968 

$800,000  appropriated  to  U.S.  Secret  Service  for 
construction  of  U.S.  Secret  Sorvieo  Training  Center 

September  5,  1968 

Interagency  Proposal  for  Consolidated  Federal 

Law  Enforcement  Training  Center  at  Roltsvillc 

DATE 

ACTION 

January  13,  1969 

Prospectus  submitted  for  CFLETC  at  Beltsville. 
This  Prospectus  superseded  the  March  2,  1965, 
U.S.  Secret  Service  Prospectus. 

May  5,  1969 

House  Public  Works  Committee  approval  of 

CFLETC  Prospectus 

May  15,  1969 

Senate  Public  Works  Committee  approval  of 
CFLETC  Prospectus 

September  29,  1969 

$700,000  appropriated  to  U.S.  Secret  Service 
for  construction 

September  29, *1969 

$1  million  appropriated  to  the  CFLETC  for  design 
of  the  Beltsvi  lie  faci  lity 

January  1,  1970 

National  Environmental  Policy  Act  became 
effective 

February  26,  1970 

FY  1971  House  Appropriations  Committee  Hearing 

March  2,  1970 

Treasury  Order  No.  217  established  the  CFLETC 

May  25,  1970 

FY  1971  Senate  Appropriations  Committee  Hearing 

May  26/  1970 

CFLETC  Interagency  Working  Group  Meeting  No.  1 

June  10,  1970  . 

CFLETC  lhteragency  Working  Croup  Meeting  No.  2 

June  17,  1970  - 

CFLETC  Interagency  Working  Group  Meeting  No.  3 

June  24,  1970 

^  * 

CFLETC  Interagency  Working  Group  Meeting  No.  4 

July  1,  1970 

Treasury  Law  Enforcement  Training  School 
merged  with  the  CFLETC 

July  1,  1970 

CFLETC  Interagency  Working  Group  Meeting  No.  5 

July  16,  1970 

Submission  of  draft  Preliminary  Master  Plan  to 
the  National  Capital  Planning  Commission  and 
withdrawn  on  September  2,  1970,  to  allow  study 
and  response  to  recommended  improvements. 

July  16,  1970 

CFLETC  Interagency  Working  Group  Meeting  No.  6 
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DATE  action 


July  28,  1970 

Submission  of  Draft  Environmental  Statement  to 
the  Council  on  Environmental  Quality 

July  28,  1970 

Meeting  No.  1  of  the  Center  Board  of  Directors 

July  29,  1970 

CFLETC  Interagency  Working  Group  Meeting  No.  7 

August  5,  1970 

CFLETC  Interagency  Working  Group  Meeting  No.  8 

August  7,  1970 

CFLETC  Interagency  Working  Group  Meeting  No.  9 

August  10,  1970* 

Prince  George’s  County  Planning  Board  Resolution 
No.  70  expressed  disapproval  of  the  Center  project. 

August  12,  1970 

CFLETC  Interagency  Working  Group  Meeting  No.  10 

August  14,  1970 

CFLETC  Interagency  Workihg  Group  Meeting  No.  1  1 

August  19,  1970 

CFLETC  Interagency  Working  Group  Meeting  No.  i2 

August  25,  1970 

Letter  from  Mr.  William  Gregg  (General  Services 
Administration)  to  Mr.  W.  C.  Dutton,  Jr.,  Chaiiman 

■» 

of  the  Prince  George's  County  Planning  Board  - 
thanked  Mr.  Dutton  for  the  opportunity  to  brief  the 
Planning  Board  regarding  the  Center  and  offered 
to  provide  'additional  information  to  the  Planning 
Board  regarding  the  Center 

August  31 ,  1970 

.CFLETC  Interagency  Working  Group  Meeting  No*  13 

September  26,  1970 

$5  million  appropriated  to  the  CFLETC  for  design 
and  construction  of  Beltsville  facility 

September  30,  1970 

Memorandum  of  Understanding  for  the  Sponsorship 
and  Operation  of  the  Consolidated  Federal  Law 
Enforcement  Training  Center  signed 

October  15,  1970 

Meeting  No.  2  of  the  Center  Board  of  Directors 

November  30,  1970 

Treasury  Air  Security  Officers  School  created  as 
a  division  of  the  Center 

4  - 


-  -  r 


•  > 


DATE 

ACTION 

December  16,  1970 

CFLETC  Interagency  Working  Croup  Meeting  No.  14 

January  27,  1971 

CFLETC  Interagency  Working  Group  Meeting  No.  15 

February  10,  1971 

CFLETC  Interagency  Working  Croup  Meeting  No.  16 

March  8,  1971 

FY  1972  House  Appropriations  Committee  Hearing 

March  17,  1971 

CFLETC  Interagency  Working  Group  Meeting  No.  17 

March  22,  1971 

CFLETC  Interagency  Working  Group  Meeting  No.  18 

March  25,  1971  * 

Guidance  for  the  CFLETC  issued 

March  25,  197.1 

Meeting  No.  3  of  the  Center  Board  of  Directors 

March  29,  1971 

CFLETC  Interagency  Working  Group  Meeting  No.  19 

March  31,  1971 

Revised  Prospectus  submitted  for  the  CFLETC 

April  20,  1971 

House  Public  Works  Subcommittee  Executive  Hearing 
on  revised  Prospectus  for  the  CFLETC 

April  26,  1971 

CFLETC  Interagency  Working  Group  Meeting  No.  20 

April  27,  1971 

FY  1972  Senate  Appropriations  Committee  Hearing 

May  4,  1971 

House  Public  Works  Subcommittee  Executive  Hearing 
on  revised  Prospectus  for  the  CFLETC 

May  6,  1971 

House  Public  Works  Full  Committee  approval  of 
revised  Prospectus  for  the  CFLETC 

May  12,  1971 

Final  Environmental  Statement  submitted  to  Council 
on  Environmental  Quality 

May  12,  1971 

Preliminary  Master  Site  Plan  submitted  to  National 
Capital  Planning  Commission 

May  12,  1971 

Washington  Suburban  Sanitary  Commission  proposed 
to  provide  water  and  sewage  services  for  the  CFLETC 

May  21,  1971 

TASOS  FY  1971  classes  completed 
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DATE 

ACTION 

May  26,  1971 

•  GSA  in  letter  to  the  Actiftg  Chairman  of  the  National 
Capital  Planning  Commission  submitted  additional  data 
in  support  of  Preliminary  Master  Plan  and  expressed 
hope  information  would  be  of  value  to  Prince  George's 
representatives  (included  supplemental  data  on  Housing 

May  27,  1971 

CFLETC  Interagency  Working  Group  Meeting  No.  21 

June  10,  1971 

Commissioner,  Public  Buildings  Service,  GSA,  wrote 
Mr.  Gullett,  Prince  George's  County  Executive,  and 
transmitted  directly  copies  of  the  Preliminary  Master 
Plan  drawings  and  report,  the  Guidance  document 
and  the  Final  Environmental  Statement  (Prince 
t  George's  County  was  also  advised  of  CFLETC  plans 

through  normal  National  Capital  Planning  Commission 
coordination  procedures 

June  16,  1971 

Treasury,  GSA  and  NCPC  officials  and  the  architect 
briefed  the  Maryland-National  Capital  Park  and 

Planning  Commission  on  the  Master  Plan  for  the 

CFLETC 

June  18,  1971 

▼ 

Letter  from  General  Services  Administration  to  tne 
Acting  Chairman,  National  Capital  Planning  Commission 
submitted  additional  data  (on  transportation,  control  of 
noise,  and  socio-economic  considerations)  in  support 
of  the  Preliminary  Master  Plan 

June  23,  1971 

Prince  George's  County  Planning  Board  meeting 
(Treasury  presentation  not  allowed  as  scheduled) 

July  1,  1971 

'  Hearing  on  CFLETC  by  Public  Safety  Policy  Committee 
of  the  Metropolitan  Washington  Council  of  Governments 

July  2,  1971 

Chairman,  Prince  George's  County  Planning  Board, 
wrote  Treasury  and  included  staff  report  (in  form 
of  draft  resolution)  being  forwarded  to  the  National 
Capital  Planning  Commission 

July  9,  1971 

$21  million  appropriated  to  CFLETC  for  design  and 
construction 
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DATE 

ACTION 

July  15,  1971 

County  Council  of  Prjnce  George's  County  passed 
resolution  #51  opposing  the  CFLETC  and  requested 
the  Washington  Suburban  Sanitary  Commission  not 
to  provide  water  and  sewerage  services  to  the  CFLET 

July  15,  1971 

Senate  Public  Works  Subcommittee  Hearing  on  the 
Revised  Prospectus  for  the  CFLETC 

July  16,  1971 

381  acres  of  land  transferred  to  the  Treasury 
Department  for  the  site  of  the  CFLETC 

July  22,  1971 

Senate  Public  Works  Subcommittee  Hearing  on  the 
Revised  Prospectus 

July  23,  1971* 

Hearing  on  CFLETC  by  Land  Use  Committee  of  the 
Meli’opolitan  Washington  Council  of  Governments 

July  27,  1971 

Washington  Suburban  Sanitary  Commission  General 
Counsel,  by  letter,  informed  GSA  that  the  Washington 
Suburban  Sanitary  Commission  has  suspended  its 

May  12  offer  of  water  and  sewei'age,  without  efficacy, 
until  further  action  of  the  Commission 

July  28,  1971 

COG  adopted  resolution  opposing  location  of  CFLETC 
facilities  at  Beltsville. 

July '30 ,  1971 

Five  citizens'  associations  in  upper  part  of  Prince 
George's  County  wrote  to  National  Capital  Planning 
Commission  expressing  opposition  to  location  of 
CFLETC  facilities  at  Beltsville 

August  3,  1971 

,  ,  GSA  informed  Washington  Suburban  Sanitary  Com¬ 
mission  General  Counsel ,  by  letter ,  that  the  Federal 
Government  questioned  the  basis  for  such  action  and 
stated  the  Washington  Suburban  Sanitary  Commission 
letter  would  be  examined  carefully 

August  3,  1971 

Mr.  Ai'thurF.  Sampson,  Commissioner,  Public 
Buildings  Service ,  GSA ,  met  with  Senator  Gravel 
to  provide  additional  information  related  to  the  Centci 

August  4,  1971 

Federal  Planning  and  Projects  Committee  of  the 
National  Capital  Planning  Commission  approved 
the  Preliminary  Master  Plan  for  the  CFLETC 
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DATE 

•  > 

ACTION 

August  5,  1971 

National  Capital  Planning  Commission  approved  the 
Preliminary  Master  Plan  for  the  CFLETC 

August  23,  1971 

TASOS  began  FY  1972  training  program 

August  27,  1971 

Answers  to  Subcommittee  Questions  submitted  to 
the  Senate  Public  Works  Subcommittee  by  Treasury 

September  7,  1971 

Letter  to  National  Capital  Planning  Commission  trans¬ 
mitted  Final  Master  Plan  Report  and  Drawings ,  to¬ 
gether  with  additional  data  on  sewer  and  water 
arrangements ,  the  lake ,  impervious  surfaces ,  and 
visual  and  sound  buffers . 

» 

October  4,  1971 

Representatives  of  Treasury  and  GSA  appeared 
before  Prince  George's  County  Council,  which  does 
not  modify  its  position 

October  7,  1971 

National  Capital  Planning  Cdmmission  approved  certain 
basic  elements  of  Master  Plan  for  facilities  of  CFLETC 

October  13,  1971 

CFLETC  Interagency  Working  Group  Meeting  No.  22 

November  18,  1971 

■* 

Senate  Public  Works  Committee  approves  revised 
Prospectus 

November  27,  1971 

Special  Training  Building  was  occupied 

January  6,  1972 

Meeting  No.  4  of  the  Center  Board  of  Directors 

January  6 ,  1972 

Investigators  from  the  Office  of  Investigations ,  GSA , 
accepted  for  training  at  the  Center . 

January  19,  1972 

CFLETC  Interagency  Working  Group  Meeting  No.  23 

January  27 ,  1972 

First  Director  of  CFLETC  sworn  in 

Februai’y  9,  1972 

Maryland-National  Capital  Pai’k  and  Planning 
Commission  and  District  Council  for  Prince  George's 
County  instituted  action  against  GSA  and  Treasury , 
seeking  injunction  against  any  further  construction 
of  CFLETC  facilities  at  Beltsville ,  on  principal 
allegation  that  that  environmental  impact  statement 
filed  in  1971  was  not  in  compliance  with  National 
Environmental  Policy  Act 
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DATE 

ACTION 

February  18,  1972 

Butler  concurs  with  opinions  of  Justice  Deportment 
and  Treasury  lawyers  that  new  FIS  is  required,  and 
approves  stipulation  that  no  contracts  will  be 
awarded  until  two  weeks  after  Plaintiffs  hod 
been  notified. 

March  3,  1972 

Oral  stipulation  by  defendants  that  construction 
will  be  deferred  until  a  new  EIS  is  prepared  and 
filed. 

March  8,  1972 

FY  1973  House  Appropriations  Committee  Hearings 

March  22,  1972 

+ 

Plaintiffs  file  amended  complaint,  correcting 
designation  of  parties  defendent. 

March  1972 

Director  Butler ,  CFLETC  ,  determines  that  new 
environmental  impact  statement  will  be  filed. 

March  23,  1972 

FY  1973  Senate  Appropriations  Committee  Hearings 

March  30,  1972 

CFLETC  Interagency  Working  Group  Meeting  No.  24 

April  4,  1972 

Meeting  No.  5  of  the  Center  Board  of  Directors 

April  11,  1972 

n 

Defendants  file  answer  to  amended  complaint. 

April  21,  1972 

CFLETC  Interagency  Working  Group  Meeting  No.  25 
%  * 

May  11,  1972 

District  Court  denies  motion  for  preliminary 
injunction  on  basis  that  new  environmental  impact 
Statement  will  be  filed. 

June  19,  1972 

Calverton  Citizens  Association  files  motion  to 
intervene  in  complaint . 

June  19,  1972 

Letter  to  Honorable  Kent  Frizzell,  Assistant 

Attorney  General,  Land  &  Natural  Resources 

Division ,  Department  of  Justice  from  W .  H . 

Sanders,  Acting  Commissioner,  Public  Buildings 
Service ,  General  Services  Administration , 
requested  that  a  condemnation  proceeding  be 
instituted. 
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DATE 

ACTION 

June  23,  1972 

,  '  « 

U  .S  .  District  Court  Judge  Corcoran  holds 
conference  with  litigants  in  chambers  in  which 
he  indicates  that  condemnation  should  not  be 
instituted  against  Tidier  Tract . 

June  27,  1972 

Letter  to  Harold  Buehler,  Deputy  Project 

Manager,  CFLETC  ,  General  Services  Admin¬ 
istration  from  William  L.  Dickey,  Deputy 

Assistant  Secretary  ,  Department  of  the  Treasury , 
notified  them  not  to  proceed  with  the  con¬ 
demnation  . 

July  10,  1972 

* 

Police  School  began  full  operation 

July  12,  1972 

Defendants  file  stipulation  (dated  July  3)  agreeing 
not  to  undertake  any  new  construction ,  thus 
avoiding  issuance  of  an  injunction 

July  25,  1972 

Meeting  No.  6  of  the  Center  Board  of  Directors 

August  1,  1972 

New  Draft  Environmental  Impact  Statement  filed 
with  Council  on  Environmental  Quality 

October  3,  1972 

Meeting  No.  7  of  the  Center  Board  of  Directors 

November  24,  1972 

New  Final  Environmental  Impact  Statement  filed 
with  Council  on  Environmental  Quality 

November  22,  1972 

Beltsville  Agricultural  Research  Center  agreed  to 
Treasury  Request  to  provide  permanent  sewage 
-  -  treatment  service 

November  24,  1972 

Memorandum  of  Director,  CFLETC,  recommending 
favorable  decision  on  proposed  Beltsville  facilities 

November  28,  1972 

Memorandum  of  Director,  CFLETC,  Making 
Supplemental  Recommendation  on  Sewerage 

January  4,  1973 

Meeting  No .  8  of  the  Center  Board  of  Directors 

January  4,  1973 

National  Capital  Planning  Commission  approval  of 
Revised  Master  Plan 
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DATE 

.  ACTION 

January  5,  1973 

Decision  by  Assistant  Secretary  of  the  Treasury  on 
Proposed  Beltsville  Facilities 

January  29,  1973 

GSA  issues  Invitation  for  Bids  on  clearing’  and 
grubbing.  Justice  notifies  plaintiffs'  attorney 
that  invitation  is  issued  . 

February  6,  1973 

Plaintiffs  file  motion  for  permission  to  amend  bill  of 
complaint . 

February  28,  1973 

District  Court  grants  motion  to  amend  complaint . 

March  7,  1973  * 

Plaintiffs  file  motion  for  preliminary  injunction. 

March  13,  1973 

Defendants  file  answer  to  amended  motion  for 
preliminary  injunction. 

March  13,  1973 

FY  1974  House  Appropriations  Committee  Hearings 

March  20 ,  1973 

CFLETC  Interagency  Working  Group  Meeting  No.  26 

March  26 ,  1973 

Defendants  file  motion  for  summary  judgment 

March  27,  1973 
*¥ 

CFLETC  Interagency  Working  Group  Meeting  No.  27 

April  12 ,  1973 

Meeting  No,  9  of  the  Center  Board  of  Directors 

April  12 ,  1973 

Investigators  and  Rangers  of  the  U  .S  .  Forest 

Service,  Department  of  Agriculture  and  Investigators 
of  the  Federal  Protective  Service,  GSA,  accepted  for 
training  at  the  Center.  The  continued  participation 
of  the  National  Marine  Fisheries  Services  was  noted . 

As  the  Bureau  of  Commercial  Fishei’ies  in  the 

Department  of  Interior,  included  by  Interior  signing 
the  original  Memorandum  of  Understanding.  As 
bureau  in  the  Department  of  Commerce  effective 

1970,  continued  participation . 

April  24,  1973 

Plaintiffs  file  opposition  to  motion  for  summary 
judgment . 

DATE 


ACTION  ' 


May  4,  1973 
May  4,  1973 


May  11,  1973 


May  31,  1973 


June  1,  1973 
June  8,  1973 


June  14,  1973 


June  29,  1973 
July  3,  1973 


FY  1974  Senate  Appropriations  Committee  Hearings 

A  hearing  on  the  defendants'  motion  for  summary 
judgment  for  dismissal  of  the  suit  by  the  Maryland- 
National  Capital  Park  and  Planning  Commission 
(M-NCPPC)  and  Prince  George's  County  Council  was 
held  in  the  U.S .  District  Court  for  the  District  of 
Columbia.  On  the  other  hand,  the  plaintiffs  sought 
a  preliminary  injunction  against  further  activities 
with  respect  to  construction  of  the  Beltsville  facility 

The  Court  rules  that  the  final  Environmental  Impact 
Statement  completely  fulfilled  the  requirements  of 
Section  102(2)  of  the  National  Environmental  Policy 
Act ,  and  therefore  granted  the  motion  for  dismissal 
and  denied  the  plaintiffs'  motion  for  preliminary 
injunction 

Letter  to  GSA,  CFLETC  Project  Manager,  from 
Deputy  Assistant  Secretary  Moody  notifying  them 
to  proceed  with  condemnation 

Clearing  and  Grubbing  Contract  let 

The  M-NCPPC  filed  a  notice  of  appeal  from  the 
Court's  May,ll  order. 

Appellants  file  motion  in  Court  of  Appeals  for 
injunction  pending  appeal.  (Despite  provisions 
'of  Rules ,  Plaintiffs  did  not  first  seek  injunction 
in  District  Court .  Court  of  Appeals  ignored  this 
violation  of  rules,  although  it  was  called  to  Court's 
attention  by  Justice.) 

CFLETC  Interagency  Working  Group  Meeting  No.  28 

Meeting  with  GSA  and  Justice  related  to  con¬ 
demnation  of  a  parcel  of  private  land 


July  9,  1973 


CFLETC  Interagency  Working  Group  Meeting  No.  29 
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DATE 

July  14,  1973 


July  19,  1973 
July  23,  1973 


* 


July  23,  1973 
(9:  00  a.m. ) 

July  23,  1973 

July  25,  1973 

* 

August  2,  1973 

August  6,  1973 
August  7,  1973 
August  9,  1973 
August  16 ,  1973 
August  17,  1973 
August  22 ,  1973 


ACTION 

The  plaintiffs  filed  in  the  U.S.  Court  of  Appeals  for 
the  District  of  Columbia  a  motion  for  injunction 
pending  appeal,  contending  that  the  District  Court 
had  erred  in  its  decision 

Justice  submitted  a  memorandum  in  opposition  to 
the  application  for  injunction 

The  Court  of  Appeals  temporarily  enjoined  the 
defendants  from  proceeding  with  clearing  and/or 
grading  and  allowed  them  ten  days  to  show  cause 
why  the  decision  of  the  District  Court  should  not  be 
summarily  reversed. 

GSA,  CFLETC  Project  Director  officially  notified 
to  stop  clearing  and  grubbing  at  Beltsville 

Meeting  with  GSA  and  Justice  related  to  condemnation 
of  a  parcel  of  private  land 

House  Committee  on  Appropriations ,  Report  (to 
accompany  H.R.  9590)  No.  93-399,  disallows  the 
request  for  $6,000,000  for  continued  construction 
at  Beltsville 

Justice  submitted  a  brief  showing  stated  cause  from 
Court's  July  23  order 

CFLETC  Interagency  Working  Group  Meeting  No.  30 

^  * 

Appellants  filed  a  response 

CFLETC  Interagency  Working  Group  No.  31 

Meeting  No.  10  of  the  Center  Board  of  Directors 

CFLETC  Interagency  Working  Group  Meeting  No.  32 

CFLETC  FY  75  budget  presentation  to  Treasury 
Office  of  Budget  and  Finance 


DATE 


ACTION 


August  22,  1973 


September  27,  1973 


» 


October  26,  1973 


December  5 ,  .1973 
December  11,' 1973 


December  12,  1973 
December  20,  1973 


January  2,  1974 


Coui’t  of  Appeals  handed  down  an  order  denying 
summary  reversal  of  the  District  Court  decision , 
yet  continuing  the  injunction  against  clearing  and 
grubbing  until  disposition  of  this  appeal  on  the 
merits  after  full  briefing  by  the  parties . " 

Appellants  filed  their  brief  contending:  the 
District  Court  erred:  (1)  in  limiting  the  review 
of  the  Environmental  Impact  Statement  to  requiring 
a  mechanical  compliance  with  the  requirements  of 
NEPA;  (2)  in  determining  that  no  substantive 
requirements  of  NEPA  on  material  facts  were  in 
issue;  and  (3)  in  denying  appellants’  motion  for 
a  preliminary  injunction  and  in  granting  appellees’ 
motion  for  summary  judgment. 

Appellees  filed  its  brief  in  the  U.S  .  Court  of  Appeals 
for  the  District  of  Columbia  contending  that  (1)  the 
decision  by  the  Assistant  Secretary  of  the  Treasury 
to  authorize  expansion  of  the  Training  Center  at 
Beltsville  was  lawful  under  the  National  Environment* 
Policy  Act  of  1969  and  the  District  Court  of  the 
District  of  Columbia  properly  refused  to  set  it 
aside  by  injunction;  and  (2)  the  Environmental 
Impact  Statement  is  adequate. 

CFLETC  Interagency  Working  Group  Meeting  No.  33 

Meeting  of  NCPC  -  Eckert ,  Buehler ,  West ,  Ray  Nixon 
Special  Assistant  to  the  Commissioner,  PBS  for 
National  Capital  Affairs ,  Director  and  Deputy 
Director,  CFLETC 

Meeting  No.  11  of  CFLETC  Board  of  Directors 

Court  of  Appeals  orders  scheduling  of  case  for 
argument  as  promptly  as  business  of  the  Court 
permits . 

Meeting  with  NCPC  staff  to  discuss  the  Center's 
submission  in  connection  with  the  revision  to  the 
Master  Plan  showing  the  modified  driving  range 
complex  and  the  preliminary  site  and  building 
plans  for  the  driving  range  complex. 
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DATE 

January  9,  1974 

January  10,  1974 
January  29  &  30,  1974 

February  1,  1974 

February  28,  1974 

March  1,  1974 

March  11 ,  1974 

March  12,  1974 
March  13,  1974 

March  13  &  14,  1974 


ACTION 

Hearing  before  the  NCPC  Planning  and  Projects 
Committee  on  modified  driving  range  complex 
cancelled . 


Hearing  before  the  NCPC  on  the  submission  of 
the  modified  driving  range  complex. 

Seminar  conducted  at  Center  facilities  by  and  for 
training  officers  of  the  Center's  participating 
agencies  relative  to  individual  agency  input  into 
CFLETC  training  and  feedback  to  the  agencies  by 
CFLETC  staff. 

Inspection  made  of  Bainbridge  Naval  Training 
Center  as  an  alternate  CFLETC  site  by  six  top 
members  of  the  Center  staff,  four  men  from  GSA , 
including  two  estimators  familiar  with  the  costs 
and  renovations  and  the  architect  in  day  to  day 
charge  of  the  CFLETC  project. 

Memorandum  from  Center  Director  to  the  Acting 
Assistant  Secretary  discussing  alternatives  for 
acquiring  Center  facilities  and  reaffirming  prior 
recommendations  that  the  Center  proceed  with  con¬ 
struction  of  CFLETC  facilities  at  Beltsville. 

Letter  from  Butler  to  Elting  Arnold,  Special 
Assistant  to  General  Counsel  re  EIS  on  the  up¬ 
grading  and  expansion  of  the  WSSC  Piscataway 
Wastewater  Treatment  Facility. 

Congressman  Roybal's  office  phoned  requesting 
CFLETC's  latest  minority  employment  figures. 

Heai’ing  before  House  Appropriations  Subcommittee 

Hearing  before  the  U  .S  .  Court  of  Appeals  for  the 
District  of  Columbia  re  law  suit . 

Panel  established  and  convened  for  purpose  of 
selecting  candidates  to  fill  two  instructor 
positions  in  the  CFLETC . 
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date 

ACTION 

March  14,  1974 

,  *  • 

Conference  with  Mr.  Charles  Floyd  from  the 

Physical  Fitness  Institute  re  complete  conditioning 
program . 

April  1,  1974 

ADP  Financial  Plan  for  CFLETC  submitted  to  ADP 
Planning  and  Policy  Division,  Office  of  Computer 
Science,  Treasury. 

April  3  &  4,  1974 

Hearing  for  NCPC  Planning  and  Projects  Committee 
on  Driving  Ranges  approved  preliminary  site 
and  building  plans  for  driving  range  building. 

April  4,  1974 

Memo  from  Butler  to  Office  of  Management  and 
Organization,  Planning  and  Evaluation  Division, 
submitting  FY  1976  Spring  Budget  Preview  Document 

April  22,  1974 

Architect  was  authorized  to  develop  an  Energy 
Conservation  Study. 

April  25,  1974 

Evangeline  House  -  inspection  made  re  additional 
CFLETC  facility. 

May  8,  1974 

U  .S .  Court  cf  Appeals  for  the  District  of  Columbia 
affirmed  May  11,  1973  judgment  of  U  .S .  District 

Court  that  the  government  had  complied  with  the 
National  Environmental  Policy  Act 

May  14,  1974 

Letter  from  Assistant  Secretary  Macdonald  to 

Senator  Montoya  and  Congressman  Tom  Steed  in¬ 
forming  them  of  the  favorable  decision  of  the  law  suit 

May  21,  1974 

Budget  hearings  before  Senate  Appropriations 
Subcommittee  on  FY-75  budget. 

May  22,  1974 

CIWG  Meeting  No.  34 

May  22,  1974 

Appellants  file  Petition  for  Rehearing  en  banc 
and  Motion  for  Continuance  of  Temporary 

Injunction  Pending  Appeal. 

May  29,  1974 

First  class  for  Customs  Patrol  Officers  started. 

May  31,  1974 


Board  Meeting  #12 
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DATE 

ACTION 

June  3,  1974 

Letters  for  Congressional  Committees  were  cleared 
by  Congressional  Liaison  Office  of  GSA  and  sent  to 
Office  of  Administrator. 

June  5 ,  1974 

Meeting  with  Arnold  Weiner,  Justice,  and  GSA 
representatives  regarding  acquisition  of  Tidier 
Tract . 

June  5 ,  1974 

Meeting  with  Butler,  Ray  Hayes  and  Dr.  J.  Allen 
Offen,  re  negotiations  of  purchase  of  45.8683 
acres  owned  by  Dr.  Offen  and  his  associates. 

* 

June  6 ,  1974 

Letter  from  Administrator  Sampson  to  Congressman 
John  A.  Blatnik  and  Senator  Jennings  Randolph 
advising  that  ho  planned  to  proceed  and  advertise 
the  awarding  of  bids  for  the  site  preparation  and 
initial  items  of  construction  unless  advised  within 

30  days  that  either  objected. 

June  11,  1974 

Acting  Commissioner,  PBS,  signed  off  on  Revised 
Prospectus . 

June  13,  1974 

Letter  to  Honorable  Wallace  Johnson,  Assistant 
Attorney  General,  Land  &  Natural  Resources 
Division,  Justice,  from  John  Galuardi ,  Acting 
Commissioner,  PBS,  requesting  that  a  Con¬ 
demnation  Proceeding  be  instituted  and 

Declaration  of  Taking  be  filed . 

June  18,  1974 

Declaration  of  Taking  filed  with  Court. 

June  20 ,  1974 

OMB  letter  approving  Revised  Prospectus. 

June  20,  1974 

June  21 ,  1974 

Visit  by  Assistant  Secretary  Macdonald  to  Center. 

Meeting  with  Efteland,  Raymond  A.  Hayes,  Arnold 
Weiner,  Harry  Schupc,  Roy  Eckert  and  Harold  R. 
Buehlcr  rc  taking  possession  of  the  45.8683  acres. 

June  21 ,  1974 
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DATE 

ACTION 

June  24,  1974 

Briefing  of  staff  of  Senate  Public  Works  Committee 
with  Ms.  Feller,  Eckert,  Loy  Shipp,  Butler, 

John  Purinton  and  Harold  Brayne  re  law  suit, 
increases  in  cost  estimate,  agencies  for  whom 
training  is  being  given,  and  the  first  contracts 
to  be  let 

June  25,  1974 

Letter  from  Butler  to  Talcolt  Edminster,  Agric¬ 
ultural  Research  Center,  requesting  that  the 
Beltsville  Agricultural  Research  Center  furnish 
water  on  a  permanent  basis  to  the  Center's 
Beltsville  facilities. 

June  26,  1974 

*  Conference  to  furnish  Arnold  Weiner,  Justice, 

information  re  Condemnation  Action  -  property 
to  be  acquired  and  property  in  the  surrounding 
area. 

June  27,  1974 

Letter  of  transmittal  on  Revised  Prospectus  cleared 
by  all  subordinate  offices  in  GSA  and  sent  to 
Congressional  Liaison  Office  for  presentation  to 
Administrator. 

June  27,  1974 

Administrator  Sampson  signed  letter  transmitting 
Revised  Prospectus. 

June  27,  1974 

Amended  Prospectus  submitted  to  the  Congress. 

June  30,  1974 

Notice  to  vacate  given  to  tenants  on  Tidier  Tract 

July  3,  1974 

,  Preliminary  Report  on  Energy  Conservation  Study 
discussed  with  architects. 

July  5,  1974  ' 

Appellants'  petition  for  rehearing  en  banc  denied 

July  8,  1974 

Annual  Report  submitted  for  FY-74. 

July  12,  1974 

Appellants  file  motion  for  stay  of  mandate  pending 
application  for  certiorari. 

July  15,  1974 

Target  date  for  advertising  (referred  to  as  Bid 
Invitation  Date) . 
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DATE 

ACTION 

July  18,  1974 

Rationale  for  a  Soft  Prospectus  submitted  to 
Assistant  Secretary  Macdonald. 

July  22,  1974 

Letter  from  Eckert  to  Butler  submitting  copy  of 
primary  energy  study  for  Center . 

July  31,  1974 

Letter  to  Henry  Peterson  (Justice)  from  Assistant 
Secretary  Macdonald  re  DEA  participation  in  the 
Center. 

August  1 ,  1974 

Briefing  with  Ms.  Bernice  Oertel,  House  Committee 
on  Public  Works  re  revised  Prospectus 

August  1,  1974  * 

Letter  from  Kenneth  R.  Harding,  Chairman,  U.S. 
Capitol  Police,  stating  approval  of  participation 
of  U.S.  Capitol  Police  in  the  Center's  training 
program. 

August  2,  1974 

Telegram  from  Senate  Public  Works  Committee 
requesting  responses  concerining  participation,  for 
hearing  to  be  held  on  August  8,  19/4. 

August  8,  1974 

Hearing  on  revised  Prospectus  before  the  Senate 
Subcommittee  on  Public  Buildings  and  Grounds. 

August  19,  1974 

CFLETC's  Annual  Report  submitted 

August  21,  1974 

Hearings  on  revised  Prospectus  before  House 
Subcommittee  on  Public  Buildings  and  Grounds 

August  23,  1974 

-  Budget  hearing — Treasury 

\ 

August  23,  1974 

CFLETC  presented  its  budget  request  for  FY-76. 

August  26,  1974 

Agriculture  granted  permission  to  Treasury  for 
temporary  water  service  during  construction  at 
Beltsville. 

August  30,  1974 

Final  response  forwarded  to  GSA  for  inclusion  in 
the  record  to  questions  presented  by  the  Senate 
Subcommittee  on  Public  Buildings  and  Grounds. 

September  4,  1974 

Energy  Conservation  Study  received. 

September  17,  1974 

CFLETC  prepared  Talking  Paper  for  Secretary 
Simon  re  request  for  increase  in  authorization 
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DATE 

ACTION 

•  '  0 

for  construction  of  Beltsville  facilities. 

September  18,  1974 

Treasury  testified  at  hearings  before  the  Senate 
Subcommittee  on  Public  Buildings  and  Grounds 
on  revised  Prospectus. 

September  22,  1974 

Annual  Conference  of  the  International  Association 
of  Chiefs  of  Police  began  in  Washington,  D.C. 

September  23,  1974 

CFLETC  requested  advice  of  General  Counsel, 
Treasury,  concerning  the  jurisdiction  over 
CFLETC  site  at  Beltsville. 

September  27,  19^4 

CFLETC  presented  its  plan  for  FY-75  Federal 
outlays. 

October  7,  1974 

Assistant  Secretary  Macdonald  and  Deputy 
Assistant  Secretary  Clawson  met  with  Senator 

Scott  concerning  revised  Prospectus. 

October  21 ,  1 974 

GSA  transmitted  to  the  Senate  Subcommittee  on 
Buildings  and  Crounds  answers  to  questions 
presented  at  the  hearings  on  September  18  re 
request  for  increase  in  the  authorization  for 
construction  of  Beltsville  facilities. 

October  22,  1974 

Action  initiated  to  determine  if  Declaration  cf 
Taking  in  condemnation  action  does  not  take 
all  the  land  south  of  the  proposed  outer  beltway. 

October  30,  1974 

Statement  concerning  Impact  of  CMB  target  level 
on  FY  76  appropriations  submitted  to  Treasury, 
Office  of  Budget  and  Finance. 

Supplemental  statement  for  transcript  of  hearings 
before  Senate  Subcommittee  on  Buildings  and 
Grounds  on  September  18  submitted  to  Deputy 
Assistant  Secretary  Clawson. 
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William  B.  Butler 
Director 


1310  L  Street,  N.W. 
Washington,  D  C.  20220 


Room  904 
964-8551 


DEPARTMENT  OF  THE  TREASURY 

WASHINGTON,  D.C.  20220 


Assistant  Secretary 


Mr.  Robert  Ferneau 
The  Special  Assistant  to  the 
Secretary  of  the  Navy 
Department  of  the  Navy 
Washington,  D.C.  20350 

Dear  Mr.  Ferneau: 

Subject  to  approval  by  the  appropriate  Congressional  authorities,  the 
Treasury  Department  desires  to  have  transferred  to  it,  as  a  site  for  the 
Consolidated  Federal  Law  Enforcement  Training  Center  (CFLETC) ,  the 
sections  of  the  Glynco  Naval  Air  Station,  Brunswick,  Georgia,  together 
with  all  the  improvements  now  thereon,  within  the  heavy  black  lines  on 
the  copy  of  the  map  designated  Map  10,  Existing  Facilities  and  Proposed 
Areas,  Glynco  Naval  Air  Station,  prepared  by  Eric  Hill  Associates,  Inc. , 
dated  October  22,  1974.  (See  Enclosure  1 . )  Upon  receipt  of  Congressional 
approval.  Treasury  will  formally  request  the  transfer  of  the  real  property, 
plus  the  personal  property  related  thereto. 

Pending  the  Congressional  decision,  it  is  requested  that  the  Department 
of  the  Navy  retain  all  of  the  above  mentioned  real  estate,  together  with  the 
personal  property  related  thereto.  (This  includes  equipment  in  storage  as 
well  as  that  still  in  buildings.) 

f 

It  is  also  requested  that  the  Navy  retain  at  the  Glynco  Naval  Air  Station 
the  Navy  personnel  presently  stationed  there  and  the  civilians  employed  by 
the  Navy  to  help  operate  and  maintain  the  base  pending  receipt  of  the 
anticipated  Congressional  decision  authorizing  the  CFLETC  to  move  to  the 
site.  Following  such  decision  the  CFLETC  desires  to  make  an  agreement 
with  the  Navy  to  have  the  Navy  use  such  personnel  on  a  reimbursable  basis 
to  help  renovate  the  site  to  meet  Treasury  requirements.  It  will  be  to  the 
benefit  of  the  U.S.  Government  if  Commander  Robert  N.  Booth,  Public 
Works  Officer,  and  his  staff  with  their  intimate  knowledge  of  the  facilities 
can  be  retained. 


(ho  ",'|S  ^PeCt.eCl  that  lhe  Congressional  decision  will  be  received  before 
the  end  of  th.s  f.scal  year.  If  ,ha.  decision  is  favorable,  the  Treasury 
Department  will  move  as  quickly  as  feasible  to  work  out  final  arrangements 
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Treasury  desires  to  seek  assistance  from  the  Department  of  the  Navy 

BoothU  3  thG  retenti°n  °f  the  Present  Public  Works  Officer,  Commander 
Booth,  and  appropriate  members  of  his  staff  for  the  period  of  time  required 

o  a  ap  e  acilities.  (Preliminary  CSA  estimates  are  that  this  will  take 
between  three  and  three  and  a  half  years  to  accomplish.)  The  Treasury 
epaitment  would  reimburse  the  Department  of  the  Navy  for  the  services 
of  Commander  Booth  and  other  Naval  personnel  in  connection  with  this 
permanent  renovation  work.  The  CFLETC  will  seek  to  employ  as  many 
of  the  civilians  now  on  the  Navy's  rolls  as  will  be  needed. 


Sincerely, 


David  R.  Macdonald 
Assistant  Secretary  (Enforcement, 
Operations,  and  Tariff  Affairs) 
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COMMITTEE  ON  PUBLIC  WORKS 

Washington,  d.c.  20510 


Honorable  Arthur  F.  Sampson 
Administrator 

General  Services  Administration 
l8th  and  F  Streets,  N.W. 
Washington,  D.  C.  20405 

Dear  Mr.  Sampson: 


On  December  10  the  Public  Works  Committee  of  the  U.S. 
Senate  met  in  Executive  Session,  to  consider  a  pending 
prospectus  authorizing  additional  funds  for  the  proposed 
Beltsville,  Maryland  Law  Enforcement  Training  Center. 


Since  this  project  was  initially  authorized,  inflation 
and  subsequent  changes  have  escalated  the  estimated  cost ‘‘to 
an  extent  that  Members  now  question  the  wisdom  of  expediting 
the  plan  in  its  present  concept.  It  is  the  Committee  consensus 
that  if  an  existing  inactive  or  surplus  military  or  other 
Federal  facility  could  be  feasibly  converted  to  such  purpose, 
substantial  savings  might  be  achieved. 

In  order  to  effectively  pursue  this  conviction,  I 
request  that  you  conduct  a  survey  of  and  evaluate  all 
suitable  mainland  installations  in  these  categories,  which 
either  are  or  will  be  available  within  the  next  two  or 
three  years,  and  submit  a  descriptive  report  to  the  Committee 
not  later  than  February  28,  1975.  Such  survey  and  report 
shall  be  precise  and  definitive,  reflecting  exhaustive  explo¬ 
ration,  and  be  expedited  without  prejudice.  Their  importance, 
in  this  instance,  cannot  be  overemphasized. 


Your  prompt  compliance  will  be  genuinely  appreciated. 


With  warm  regards,  I  am, 
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THE  SECRETARY  OF  THE  TREASURY 
WASHINGTON  20220 


MAR  2  8 1975 


Dear  Mr.  Chairman: 

In  accordance  with  a  request  by  the  Chairman  of 
the  Senate  Committee  on  Public  Works  of  December  12,  1974, 
the  Department  of  the  Treasury,  jointly  with  the  Gen¬ 
eral  Services  Administration  and  the  Office  of  Manage¬ 
ment  and  Budget,  has  evaluated  surplus  and  inactive 
Federally-owned  properties  to  determine  whether  one  of 
them  might  be  adapted  to  provide  suitable  facilities 
for  the  Consolidated  Federal  Law  Enforcement  Training 
Center  at  a  saving  from  the  cost  of  completing  the  pro¬ 
posed  facilities  at  Beltsville.  A  report  of  that  survey 
was  forwarded  to  you  by  GSA  on  March  24,  1975. 

The  report  shows  that  facilities  can  be  provided 
for  the  Consolidated  Federal  Law  Enforcement  Training 
Center  at  the  Glynco  Naval  Air  Station  for  an  initial 
capital  outlay  of  $28,125,000,  substantially  less  than 
the  cost  of  completing  the  planned  facilities  at  Belts¬ 
ville  (approximately  $54.1  million).  However,  the  report 
also  shows  that  the  additional  cost  of  conducting  all 
training  operations  at  Glynco,  as  compared  to  Beltsville, 
is  an  estimated  $1  million  per  year.  Nevertheless,  in 
terms. of  present-value  cost,  establishing  the  Center  at 
Glynco  would  require  approximately  $14  million  less  than 
at  Beltsville. 

Other  aspects  of  the  siting  of  the  CFLETC  at  Glynco 
have  been  considered  and  it  has  been  determined  to  be  a 
satisfactory  site.  In  fact,  the  compact  arrangement  of 
the  air  station,  the  capabilities  for  future  expansion, 
the  on-base  jet  port  to  be  operated  by  Glynn  County,  the 
on-base  family  housing  for  the  Center  staff,  and  the  many 
other  existing  features  which  CFLETC  could  not  afford  at 
Beltsville,  all  combine  into  a  physical  plant  offering 
every  potential  for  the  development  of  a  true  consolidated 
center  for  the  highest  order  of  professionalism  in  federal 
law  enforcement  training. 
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Brunswick  governmental  and  community  activities 
have  extended  a  warm  welcome  to  the  Center  and  have  in¬ 
dicated  that  utility  services,  fire  protection  and  road 
maintenance  will  be  available  from  local  agencies.  If 
satisfactory  arrangements  can  be  made  to  have  transferred 
to  Treasury  that  portion  of  the  land  and  improvements  at 
the  Glynco  Naval  Air  Station  which  are  desired  for  the 
CFLETC  facilities,  and  subject  to  a  satisfactory  resolu¬ 
tion  of  environmental  impact  requirements,  the  Treasury 
Department,  as  lead  agency  for  CFLETC,  with  the  approval 
of  the  Center ' s  Board  of  Directors ,  would  like  to  move 
the  Center's  primary  operation  to  Glynco  as  soon  as  satis¬ 
factory  facilities  can  be  made  available  there. 

• 
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The  General  Services  Administration  estimates  that 
it  will  be  October  of  1978  before  all  the  work  necessary 
to  prepare  the  facilities  at  Glynco  can  be  completed. 

The  Center  would  like  to  move  to  Glynco  before  that  date, 
if  possible. 

The  Center  is  preparing  a  plan  for  interim  occupancy. 
As  soon  as  it  is  completed,  GSA  will  estimate  the  extra 
cost  entailed  in  accomplishing  renovation  and  alteration 
of  buildings  while  the  plant  is  in  operation.  If  that 
should  be  less  than  $2  million,  we  believe  the  benefit 
to  the  Center  and  to  the  Glynn  County  area  of  the  ex¬ 
pedited  occupancy  would  justify  it. 

The  General  Services  Administration  has  advised  that, 
in  addition  to  the  approximately  $7.5  million  already  ob¬ 
ligated  against  the  funds  appropriated  for  construction 
of  facilities  for  CFLETC,  there  are  claims  and  costs  of 
phasing  out  construction  at  Beltsville  which  may  be  as 
much  as  an  additional  $1.3  million.  The  total  of  these 
sums,  plus  the  $28,125,000  estimated  to  be  needed  to  pro¬ 
vide  the  Center  with  proper  facilities  at  Glynco  and  the 
probable  extra  cost  of  $2  million  for  expedited  occupancy, 
falls  well  within  the  amount  of  funds  already  appropriated 
for  the  planning  and  construction  of  facilities  for  the 
CFLETC. 


t 
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Substantially  ail  of  the  training  projected  to  be 
given  in  CFLETC  facilities  can  be  given  at  Glynco.  How¬ 
ever,  some  of  the  advanced,  in-service,  refresher  and 
specialized  (AIRS)  training  may  more  advantageously 
utilize  the  facilities  which  now  exist  at  Beltsville. 

The  Center  proposes  to  continue  to  operate  Beltsville 
f.or  that  training.  By  doing  so,  the  cost  of  travel  at¬ 
tributable  to  operations  at  Glynco  would  be  reduced, 
perhaps  by  as  much  as  $280,000  per  year. 


I  request  the  approval  of  the  Committee  on  Public 
Works  of  the  House  of  Representatives  for  the  plans  out¬ 
lined  above,  and  particularly  for  the  expenditure  of  not 
to  exceed  $28,125,000  of  the  funds  previously  appropriated 
for  construction  of  the  Consolidated  Federal  Law  Enforce¬ 
ment  Training  Center  for  the  conversion  and/or  construc¬ 
tion  of  facilities  at  the  Glynco  Naval  Air  Station,  and 
the  expenditure  of  not  to  exceed  an  additional  $2  million 
of  those  funds  to  expedite  the  time  at  which  the  facili¬ 
ties  at  Glynco  can  be  occupied. 


In  view  of  the  fact  that  the  Navy  is  preparing  to 
phase  out  much  of  its  caretaker  activity  in  a  matter  of 
weeks  and  to  dispose  of  equipment  and  furnishings  which 
could  be  used  by  the  Center  at  considerable  saving  over 
new  purchases,  I  request  the  earliest  possible  considera¬ 
tion  of  these  proposals  by  the  Committee.  An  early  deci¬ 
sion  would  permit  Treasury  to  preserve  intact  a  highly 
experienced  public  works  force  and  prevent  a  costly  de¬ 
terioration.'  of  a  plant  now  in  excellent  condition. 


This  report  has  been  endorsed  by  the  Center's  Board 
of  Directors  and  has  the  concurrence  of  the  Office  of 
Management  and  Budget. 


The  Honorable 
Robert  E.  Jones,  Jr.,  Chairman 
Public  Works  Committee 
House  of  Representatives 
Washington,  D.  C.  20515 


MAR  3  J  '.975 


Dear  Tex: 

Aa  you  know,  there  have  been  recent  discussions 
regarding  the  establishment  of  the  Conoolidated 
Federal  Law  Enforcement  Training  Center  at  the 
Glynco  Naval  Air  Station,  at  Brunswick,  Georgia, 
rather  than  completing  construction  of  a  now  plant 
at  Beltsvillo,  Maryland,  primarily  because  of  reduced 
costs  for  acquiring  a  suitable  plant  at  Brunswick. 
Indeed,  on  March  25,  tho  Board  of  Directors  of  CFLETC 
recommended  that  Glynco  Naval  Air  Station  become  the 
site  for  the  Center. 

The  Navy  is  engaged  in  phasing  out  the  Public 
Works  Department  at  Glynco,  consisting  of  several 
naval  officers  and  enlisted  personnel  and  about  fifty 
civilian  employees,  many  of  these  highly  knowledgeable 
with  respect  to  features  of  the  current  plant  as  well 
as  the  halted  new  construction  which  CFLETC  would 
expect  to  resume.  Segments  of  this  Department  are 
now  scheduled  to  depart  on  March  31,  April  16,  and 
May  1.  Tho  Public  Work  Officer,  Commander  Booth,  has 
orders  to  leave  on  April  16. 

The  station  is  in  remarkably  good  condition  for 
having  been  in  caretaker  status.  Allowing  it  to 
deteriorate  before  Treasury  can  assume  responsibility 
for  tho  facility,  if  that  is  the  ultimate  decision, 
would  cause  useless  expenses.  Furthermore,  CFLETC 
would  want,  if  possible,  to  employ  some  of  the  exper¬ 
ienced  Public  Worko  personnel  in  their  present 
capacities* 


2 


Moreover,  much  equipment  and  many  furnishings 
currently  in  place  in  buildings  to  be  used  by  the 
Center  will  soon  b©  disposed  of  by  the  Navy  if  not 
claimed  by  an  activity  taking  over  the  otation.  The 
opportunity  to  acquire  these  represents  a  very  consi¬ 
derable  savings  for  CFLETC  as  compared  to  new  purchases 
which  would  otherwise  be  necessary* 

In  view  of  the  significant  savings  and  operational 
benefits  at  stake,  and  inasmuch  as  a  final  approval  of 
the  Glynco  site  by  the  cognisant  Congressional  Committees 
may  be  somewhat  deferred.  Treasury  proposes  to  confer 
with  tho  Department  of  Defense  cn  the  possibility  of 
slowing  its  phase-out  at  Glynco  until  Treasury  is  in  a 
position  to  make  a  positive  commitment*  I  would  appre¬ 
ciate  having  your  advice  and  support  in  this  matter. 

'?  •  *. 

Sincerely  yours, 

;  ?  ‘  'V  /s/JDavid  R.  Macdonald 

David  R*  Macdonald 

Assistant  Secretary 
(Enforcement,  Operations, 
i./  ,  and  Tariff  Affairs) 

Mr*  Aubrey  A*  Gunnels 
Subcommittee  on  Treasury 
Postal  Service,  and  General 
Government  Operations 
Committee  on  Appropriations 
House  of  Representatives 
Washington,  D*  C.  29515 


,•  ,  ■  >  i  » 

|  ?  ,  *  *.*. 


NEWatto  * laf  3/28/75 


THE  SECRETARY  OF  THE  TREASURY 
WASHINGTON  20220 

2  8 1375 


Dear  Mr.  Chairman: 

As  requested  in  your  letter  of  December  12,  1974, 
the  Department  of  the  Treasury,  jointly  with  the  Gen¬ 
eral  Services  Administration  and  the  Office  of  Manage¬ 
ment  and  Budget,  has  evaluated  surplus  and  inactive 
Federally-owned  properties  to  determine  whether  one  of 
them  might  be  adapted  to  provide  suitable  facilities 
for  the  Consolidated  Federal  Law  Enforcement  Training 
Center  at  a  saving  from  the  cost  of  completing  the  pro¬ 
posed  facilities  at  Beltsville.  A  report  of  that  survey 
was  forwarded  to  you  by  GSA  on  March  24,  1975. 

The  report  shows  that  facilities  can  be  provided 
for  the  Consolidated  Federal  Law  Enforcement  Training 
Center  at  the  Glynco  Naval  Air  Station  for  an  initial 
capital  outlay  of  $28,125,000,  substantially  less  than 
the  cost  of  completing  the  planned  facilities  at  Belts¬ 
ville  (approximately  $54.1  million).  However,  the  report 
also  shows  that  the  additional  cost  of  conducting  all 
training  operations  at  Glynco,  as  compared  to  Beltsville, 
is  an  estimated  $1  million  per  year.  Nevertheless,  in 
terms  of  present-value  cost,  establishing  the  Center  at 
Glynco  would  require  approximately  $14  million  less  than 
at  Beltsville. 

Other  aspects  of  the  siting  of  the  CFLETC  at  Glynco 
have  been  considered  and  it  has  been  determined  to  be  a 
satisfactory  site.  In  fact,  the  compact  arrangement  of 
the  air  station,  the  capabilities  for  future  expansion, 
the  on-base  jet  port  to  be  operated  by  Glynn  County,  the 
on-base  family  housing  for  the  Center  staff,  and  the  many 
other  existing  features  which  CFLETC  could  not  afford  at 
Beltsville,  all  combine  into  a  physical  plant  offering 
every  potential  for  the  development  of  a  true  consolidated 
center  for  the  highest  order  of  professionalism  in  federal 
law  enforcement  training. 


Brunswick  governmental  and  community  activities 
have  extended  a  warm  welcome  to  the  Center  and  have  in¬ 
dicated  that  utility  services,  fire  protection  and  road 
maintenance  will  be  available  from  local  agencies.  If 
satisfactory  arrangements  can  be  made  to  have  transferred 
to  Treasury  that  portion  of  the  land  and  improvements  at 
the  Glynco  Naval  Air  Station  which  are  desired  for  the 
CFLETC  facilities,  and  subject  to  a  satisfactory  resolu¬ 
tion  of  environmental  impact  requirements,  the  Treasury 
Department,  as  lead  agency  for  CFLETC,  with  the  approval 
of  the  Center's  Board  of  Directors,  would  like  to  move 
the  Center's  primary  operation  to  Glynco  as  soon  as  satis¬ 
factory  facilities  can  be  made  available  there. 

The  General  Services  Administration  estimates  that 
it  will  be  October  of  1978  before  all  the  work  necessary 
to  prepare  the  facilities  at  Glynco  can  be  completed. 

The  Center  would  like  to  move  to  Glynco  before  that  date, 
if  possible. 

The  Center  is  preparing  a  plan  for  interim  occupancy. 
As  soon  as  it  is  completed, '  GSA  will  estimate  the  extra 
cost  entailed  in  accomplishing  renovation  and  alteration 
of  buildings  while  the  plant  is  in  operation.  If  that 
should' be  less  than  $2  million,  we  believe  the  benefit 
to  the  Center  and  to  the  Glynn  County  area  of  the  ex¬ 
pedited  occupancy  would  justify  it. 

The  General  Services  Administration  has  advised  that, 
in  addition  to  the  approximately  $7.5  million  already  ob¬ 
ligated  against  the  funds  appropriated  for  construction 
of  facilities  for  CFLETC,  there  are  claims  and  costs  of 
phasing  out  construction  at  Beltsville  which  may  be  as 
much  as  an  additional  $1.3  million.  The  total  of  these 
sums,  plus  the  $28,125,000  estimated  to  be  needed  to  pro¬ 
vide  the  Center  with  proper  facilities  at  Glynco  and  the 
probable  extra  cost  of  $2  million  for  expedited  occupancy, 
falls  well  within  the  amount  of  funds  already  appropriated 
for  the  planning  and  construction  of  facilities  for  the 
CFLETC. 


* 
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Substantially  all  of  the  training  projected  to  be 
given  in  CFLETC  facilities  can  be  given  at  Glynco.  How¬ 
ever,  some  of  the  advanced,  in-service,  refresher  and 
specialized  (AIRS)  training  may  more  advantageously 
utilize  the  facilities  which  now  exist  at  Beltsville. 

The  Center  proposes  to  continue  to  operate  Beltsville 
for  that  training.  By  doing  so,  the  cosb  of  travel  at- 
.  tributable  to  operations  at  Glynco  would  be  reduced, 
perhaps  by  as  much  as  $280,000  per  year. 

I  request  the  approval  of  the  Public  Works  Committee 
of  the  Senate  for  the  plans  outlined  above,  and  partic¬ 
ularly  for  the  expenditure  of  not  to  exceed  $28,125,000 
of  the  funds  previously  appropriated  for  construction  of 
the  Consolidated  Federal  Law  Enforcement  Training  Center 
for  the  conversion  and/or  construction  of  facilities  at 
the  Glynco  Naval  Air  Station,  and  the  expenditure  of  not 
to  exceed  an  additional  $2  million  of  those  funds  to  ex¬ 
pedite  the  time  at  which  the  facilities  at  Glynco  can  be 
occupied. 

In  view  of  the  fact  that  the  Navy  is  preparing  to 
phase  out  much  of  its  caretaker  activity  in  a  matter  of 
weeks  and  to  dispose  of  equipment  and  furnishings  which 
could  be  used  by  the  Center  at  considerable  saving  over 
new  purchases,  I  request  the  earliest  possible  considera-' 
tion  of  these  proposals  by  the  Committee.  An  early  deci¬ 
sion  would  permit  Treasury  to  preserve  intact  a  highly 
experienced  public  works  force  and  prevent  a  costly  de¬ 
terioration  of  a  plant  now  in  excellent  condition. 


This  report  has  been  endorsed  by  the  Center's  Board 
of  Directors  and  has  the  concurrence  of  the  Office  of 
Management  and  Budget. 


The  Honorable 

Jennings  Randolph,  Chairman 
public  Works  Committee 
United  States  Senate 
Washington,  D.  C.  20510 
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C  F  L  E  T  C  2250  STUDENTS 


.  3/17/71 


Grade 

Admin.  & 
Support 

Service  & 
Maint. 

i 

Perm. 

Instructors 

Temp. 

Instructors 

Agency 

Supervisors 

STB 

SS 

Trng.  Div 

Students! 

Total 

Exec.  Level 

2 

' 

| 

2 

GS  18 

- 

- 

17 

2 

2 

16 

3 

3 

15 

11 

1 

135 

1U7 

14 

12 

30 

15 

2 

202 

r 

13 

18 

3 

17k 

102 

15 

20 

270 

602 

12 

11 

8 

8k 

lt8 

15 

2 

32 

270 

1*70 

11 

17 

8 

360 

385 

10 

6 

19 

25 

9 

25 

12 

293 

330 

8 

10 

8 

13 

7 

50 

17 

1  ‘ 

300 

128 

6 

33  • 

lit- 

1 

53 

5 

60 

59 

1 

1 

360 

13l 

4 

18 

38 

5 

61 

8 

142 

1 

?  r\ 

Total 

291 

328 

288 

150 

k$ 

9 

58 

"2250 

4* 

'3kl9 

Admin •  Increase 
Service  &  Maint. 
Housing 
Other 

Instructors 


l/3  of  750  base  over  the  1500  level 

100$  of  750  base  over  the  1500  level 
l/3  of  750  base  over  the  1500  level 
100$  of  750  base  over  the  1500  level 


Student  Pipeline 

40$  Basic 
60$  Airs 
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C  F  L  E  T  C  1500  STUDENTS 


Grade 

Admin.  & 
Support 

Service  & 
Maint. 

Perm. 

Instructors 

• 

Temp. 

Instructors 

Agency 

Supervisors 

STB 

SS 

Trng.  Div 

- r 

Students 

Total 

Exec.  Level 

1 

1 

i 

1 

GS  18 

1 

1 

17 

2 

2 

16 

3 

3 

15 

9 

1 

7S 

_ as 

14 

9 

20 

15 

2 

112  1 

13 

16 

3 

ll6 

68 

15 

20 

150  i 

388 

12 

13 

6 

56 

32 

2 

26 

150  1 

285 

11 

14 

7 

225 

246 

10 

k 

14 

18 

9 

19 

8 

188 

215 

8 

7 

7 

1 

14 

7 

1  3 

1 

300  

353 

6 

M  i  « „ » 

23  * 

9 

1 

33 

$0 

41 

1 

1 

!  300  1 

II  393 

_  0 

4 

15 

30 

1 

Q 

8 

no 

1 

V 

233 

248 

192 

100 

30 

9 

52 

1500 

I!  2364 

Adnin.  Increase 
Service  &  Maint. 
Housing 
Other 

Instructors 


l/3  over  750  base 

100$  over  750  base 
l/3  over  750  base 
100$  over  750  base 


50$  Basic 
50$  Airs 
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CFLETC  750  STUDENTS 


Grade 

Admin.  & 
Support 

Service  & 
Maint. 

Perm. 

Instructors 

Temp. 

Instructors 

Agency 

Supervisors 

STB 

SS 

Trng.  Div 

i 

• 

! 

Students! 

Total 

Exec.  Level 

s 

GS  18 

1 

i 

1 

17 

1 

j 

1 

16 

2 

2 

15 

6 

1 

31  1 

33 

14 

7 

10 

15 

2 

4S 

80 

13 

12 

1 

58 

34 

20 

62 

_ Jll. 

145 

12 

13 

4 

28 

16 

2 

20 

62 

11 

7 

7 

106 

120 

10 

3 

1 

4 

9 

13 

14 

91  !i  118 

8 

5 

6 

1 

i  n 

7 

31 

8 

.  1 

176 

216 

6 

19 

9 

1  1 

29 

5 

33 

26 

1 

1 

176  |!  237 

4 

14 

20 

5 

39 

3 

8 

73 

1 

ji  82 

Total 

175 

169 

96 

50 

15 

9 

46 

750 

i 

1  1310 

Student  Pipeline 
60%  Basic 
40%  Airs 


Frank  Rhea 


December  30,  1074 


TREASURY  CRITERIA  SUPPLIED  OMB  ,  GSA  AND  DOD  FOR  USE  IN 
SURVEY  OF  POTENTIALLY  AVAILABLE  FEDERAL  FACILITIES  AS 
POSSIBLE  ALTERNATES  FOR  THE  CFLETC  BELTSVILLE  FACILITIES  - 


The  training-  requirements  set  forth  in  the  Guidance  for  the  Consolidated 
Federal  Law  Enforcement  Training  Center  of  March  25  ,  1971  ,  and  the  com¬ 
pleted  design  plans  should  be  utilized  for  the  sizes  and  types  of  requii'ements 
necessary  to  provide  the  level  of  training-  needed  to  increase  the  professionalism 
of  Federal  law  enforcement  agents  and  officers .  Required  Square  Feet  are: 


Assignable 

Gross 

Administration  &  Operations 

29,072 

42,518 

Instruction 

238,722 

322,099 

Physical  Training 

34,377 

50,278 

Housing  &  Dining 

160,124 

234,240 

Service  &  Maintenance 

38,541 

50,232 

TOTAL  SQUARE  FEET 

500,836 

699,367 

Also,  for  adequate  living,  dining,  and  educational  facilities  the  Center 
requires  approximately  100  acres,  25  of  which  needs  to  be  flat,  cleared  land 
for  miscellaneous  uses  relating  to  the  training  of  police  officers;  e.g. ,  crowd 
and  riot  control,  close  order  drill,  etc.  In  addition,  the  Center  requires  at 
least  80  to  100  acres  of  land  on  which  to  conduct  driver  training.  This  may 
be  in  the  form  of  an  existing  airport  or  other  facility  capable  of  conversion 
to  outdoor  driving  ranges,  or  in  the  form  of  suitable  flat,  cleared  acreage  on 
which  a  driving  range  may  be  constructed.  To  conduct  firearms  training  the 
Center  requires  utilization  of  existing  firing  ranges  or  500-600  acres  of  space 
to  construct  outdoor  ranges.  To  assure  personnel  safety,  the  acreage  should 
be  in  the  form  of  an  inverted  trapezoid  with  a  width  at  the  base  of  500  feet 
spreading  out  to  a  depth  of  20,000  feet.  As  an  option,  the  Center  would  only 
need  to  utilize  10  acres  for  the  construction  of  semi-enclosed  firing  ranges  on 
the  order  of  those  presently  operational  at  Beltsville,  Maryland.  (This  would 
require  an  increase  of  from  $2-$4  million  in  capital  investment.) 


1/  Amends  the  December  20,  1974  Treasury  Criteria  to  reflect  revised  gross 
square  footage  figures  and  net  assignable  square  footage  figures  supplied 
by  the  General  Services  Administration. 


-  2  - 


It  is  preferable  that  all  facilities  be  contiguous.  The  distmice  between 
the  dormitory  and  educational  facilities  should  be  within  a  walking  distance 
which  does  not  use  up  too  much  training  time  and  the  distance  fiom  these 
facilities  to  the  firing  and  driving  ranges  should  be  within  a  twenty-minute 
bus  trip. 

Other  than  these  general  requirements,  several  specific  requirements  need 
to  be  met.  They  are: 

1.  Adequate  sewer  and  water  services  should  be  available  without 
significant  capital  outlay. 

2.  All  utility  services  should  be  adequate  to  meet  the  projected  workload 
and  preferably  to  be  provided  and  maintained  by  other  than  CFLETC  personnel. 

3  All  structures  should  be  in  a  reasonable  state  of  repair,  adaptable  to 
normal  GSA-level  standards,  and  capable  of  maintaining  proper  temperature  and 
humidity  ranges  without  waste  of  energy. 

4.  The  site  should  have  reasonable  accessibility  to  adequate  housing  foi 
the  staff  of  the  facility . 

5.  The  site  should  have  reasonable  accessibility  to  a  sufficient  local 
labor  force  required  to  operate  the  facility. 

6.  The  site  should  have  reasonable  accessibility  to  air  transportation 
and  preferably  be  located  near  common  carrier  transportation  facilities 
maintaining  frequent  schedules . 

7  The  Center  could  share  a  site  with  other  Governmental  elements  as 
long  as  this  does  not  interfere  with  or  hamper  the  training  programs. 

8.  The  Center  could  share  occupancy  of  administrative  facilities  with 
another  appropriate  Government  agency. 

9.  The  Center  could  not  share  educational,  living,  and  dining  facilities. 

10.  Existence  of  nearby  recreational  facilities  would  be  highly  desirable. 


One  overall  requirement  is  that: 

Sufficient  total  acreage  is  needed  so  that  the  density  of  occupancy  per 
acre  is  low  enough  to  meet  any  published  standards  of  the  planning 
commission  of  the  local  government  which  may  have  jurisdiction  and  t  e 
published  standards  of  the  environmental  authorities  having  responsibil  ty 
for  approving  the  required  Environmental  Impact  Statement. 


Center  Personnel  Going  to  Glynco,  Ga. 


Grade 

Total 

Instructors 

Clerical 

Admin . 

17 

1 

1 

16 

1 

1 

15 

3 

3 

14 

6 

6 

13 

16 

12 

4 

12 

5 

3 

2 

11 

1 

1 

10 

1 

1 

9 

5 

4 

1 

8 

2 

2 

7 

4 

2 

2 

6 

2 

1 

1 

5 

4 

1 

1 

3 

2 

1  -  - - - - - - - 

Total 

48 

25 

4 

19 

Details 


Details 


PS  -  4 


Driver  Training  -  5 


GS-11  2 
Pvt.  1 
Lt.  1 


Pvt.  2 
Sgt.  2 
Lt.  1 


6J-*// 


Grand  Total  57 
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STATEMENT  OF  PURPOSE 


The  Platte  Valley  Plan  is  a  joint  city — state — federal  project  which 
has  for  its  purposes: 

1.  The  celebration  in  the  Rocky  Mountain  West  of  the  200th  anniversary 

of  the  founding  of  the  United  States  of  America.  In  1976. 

2.  The  celebration  of  the  100th  anniversary  of  the  founding  of  the 

State  of  Colorado.  In  1976. 


3.  The  hosting  of  the  1976  Olympic  Winter  Games  by  the  City  of  Denver. 
Denver  has  been  chosen  the  host  city  for  these  games,  which  will  be 
the  principal  peaceful  undertaking  by  the  United  States  in  the 
international  arena  between  now  and  1976.  Denver,  the  State  of 
Colorado  and  the  United  States  of  America  will  be  "front  and  center" 
before  all  the  world  via  live  television  during  a  two  week  period 
in  the  beginning  of  1976. 


4.  An  exercise  in  "New  Federal  ism" --a  concert  of  federal  agency 
programs,  meshed  with  local  needs  and  initiatives,  designed  to 
achieve  a  collective  result  which  is  greater  than  the  sum  of 
results  which  could  be  achieved  by  the  programs  acting  singly. 


5.  An  opportunity  to  display,  before  all  the  world,  the  latest  in 
urban  development  technology  in  the  fields  of  housing,  transport¬ 
ation,  land  planning,  central  area  renewal,  community  organization 
for  the  achievement  of  civic  objectives  on  a  grand  scale--all  within 
the  discipline  of  current  environmental  thinking. 

6.  An  opportunity  to  observe  these  three  major  historical  occasions 

in  a  way  which  does  not  produce  costly,  undefensible  "white  elephant" 
structures.  Rather,  to  use  the  thrust  of  these  events  to  produce 
facilities,  services  and  programs  which  meet  basic,  long  term  needs 
of  the  people. 
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HISTORY 


The  Platte  Valley  is  the  birthplace  of  the  city  of  Denver.  It  is  at 
the  confluence  of  the  South  Platte  River  and  Cherry  Creek  —  in  the 
Platte  Valley.  Here  it  was  that  the  first  settlers  pitched  thair  tents 
and  set  up  camps. 

The  railroads  followed  close  on  the  heels  of  the  first  settlers, 
claiming  all  the  lands  in  the  immediate  vicinity  for  their  operations. 

They  have  held  this  land  ever  since.  In  the  ensuing  100  years,  the 
city  has  grown  up  around  this  tiny  piece  of  "early  beginning"  land  and 
now,  in  the  fourth  quarter  of  the  20th  century,  the  railroads,  by  their 
location,  have  become  an  anachronism  and  an  awkward  presence  in  the  very 
heart  of  a  growing  urban  center. 

The  railroads  would  like  to  relocate  to  new  yards  and  the  city  would 
like  to  return  its  most  historic  and  strategic  parcel  of  real  property 
to  public  usage  and  service. 

New  urgency  was  added  to  the  burning  desire  of  the  City  of  Denver  to 
reclaim  its  birthplace--the  Platte  Valley— when  a  disastrous  flood 
hit  the  central  Platte  Valley  in  1965.  Millions  of  dollars  of  damage 
was  inflicted  upon  the  Valley  in  the  brief  space  of  a  few  days.  As  a 
result  of  this  tragedy,  the  city  of  Denver  mounted  a  monumental  civic 
effort,  resulting  in  the  publication  of  the  studv--In  Response  To  The 
Flood.  As  a  result  of  this  study,  the  Chatfield  Dam  is  under  construction 
anTpians  for  the  Mt.  Carbon  Dam  have  been  initiated.  The  Platte 
Valley  is  far  along  the  path  to  becoming  flood  proof. 

New  possibilities  for  redevelopment  of  the  Valley  were  raised  in  by 
Denver  voter  approval  of  the  Auraria  Urban  Renewal  Project  in  1968.  As 
a  result,  on  the  East  Bank  of  the  Platte  River,  in  the  Valley,  will  be 
constructed  a  168  acre  joint  higher  educational  campus  serving  37,000 
students.  The  institutions  involved  are  the  University  of  Colorado, 
Metropolitan  State  College  and  Community  College  of  Denver.  Thus,  in 
this  one  location  a  student  will  find  the  full  range  of  higher  educational 
programs-- junior  college,  vocational-technical  college  and  unversity. 

Further  stabilizing  influences  were  added  by  the  voters  of  Denver  in  the 
late  1 960 ' s  by  their  approval  of  the  acquisition  of  the  city  of  Denver 
of  the  Mile  High  Stadium,  on  the  West  Bank  of  the  River.  This  stadium, 
in  the  heart  of  the  Valley,  has  since  been  enlarged,  modernized  and  now 
has  a  seating  capacity  of  over  40,000.  It  is  the  home  of  the  Denver 
Bears  baseball  team,  and  the  Denver  Broncos  NFL  football  team.  At  the 
same  time,  Denver  voters  authorized  a  bond  issue  to  construct  a  new 
Convention  Center  on  the  East  Bank  of  the  River  and  this  facility  has 
been  completed  and  is  in  use. 
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LOCATION 


The  Platte  Valley  lies  in  the  geographical  center  of  the  Denver 
Metropolitan  Area. 

It  is  adjacent  to  Interstate  25,  the  principal  northsouth  freeway 
through  the  area.  It  is  also  in  close  proximity  to  Interstate  70  and 
6th  Avenue  Freeway,  the  combination  of  which  provide  maximum  regional 
access  to  the  location. 

The  Platte  Valley  lies  immediately  west  of  the  Denver  central  business 
district,  which  contains  educational  and  cultural  centers,  as  well 
as  the  commercial,  financial  and  governmental  centers  for  the  region. 

The  Platte  Valley  is  a  natural  river  valley,  having  the  confluence  of 
the  South  Platte  River  and  Cherry  Creek  lying  within  it.  As  the  site 
of  the  original  pioneer  settlement,  it  is  a  place  of  historical 
significance. 


GOALS  &  NEEDS 


The  Platte  Valley  Plan  has  as  its  objective  the  meeting  of  the 

following  specific  goals  and  needs: 

-  Restore  the  river  as  a  healthy  natural  element. 

-  Establish  Centennial  Park  as  a  memorial  to  the  first  settlers  of 
the  United  States  and  the  State  of  Colorado.  At  the  confluence  of 
the  South  Platte  River  and  Cherry  Creek. 

-  Provide  a  major  open  space  Dark  and  recreation  space  in  the  area. 

-  Provide  new  housing  in  the  core  area. 

-  Establish  a  sports  and  recreation  center  for  the  community. 

-  Establish  a  tourist  center  including  comnercial ,  public  and  related 
facilities. 

-  Integrate  the  transportation  system,  accesses  and  terminals  and 
provide  new  parking  resources. 

-  Consolidate  railroads  and  relocate  rail  facilities. 

-  Provide  supporting  facilities  for  the  Auraria  Higher  Education  Center. 

-  Iprove  the  urban  design  and  visual  environment  of  the  Platte  Valley, 
including  natural  elements,  man-made  elements,  pedestrian  circulation 
and  transit  systems. 
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ELEMENTS  OF  THE  PLATTE  VALLEY  PLAN 


Natural  Features 

The  river  valley  is  a  natural  place  to  provide  open  space,  park  and 
recreation  space  for  Denver's  central  area.  The  river  can  be  restored 
to  its  natural  state  and  historic  importance  as  the  natural  element 
that  prompted  the  original  settlement.  To  mark  this  historic  place, 
the  Plan  proposes  a  Centennial  Park  at  the  confluence  of  the  South 
Platte  River  and  Cherry  Creek.  The  park  will  also  allow  for  the 
restoration  of  Cherry  Creek  to  its  natural  form  and  permit  extension 
of  its  adjacent  green  space  into  the  central  business  district. 

Open  Space— Park 

The  concept  of  development  of  the  Platte  Valley  is  one  of  providing  a 
major  open  space  to  balance  the  high  intensity  of  use  in  the  central 
business  district  and  adjoining  areas,  of  providing  a  transportation 
corridor  and  of  restoring  the  natural  river  valley.  At  the  same  time, 
the  concept  for  use  of  open  space  in  the  Valley  is  to  provide  for 
major  recreation  and  for  a  tourist  center.  Such  uses  can  be  easily 
accommodated  by  the  Valley  and  can  be  planned  to  fulfill  functional  and 
aesthetic  needs,  at  the  same  time  as  they  maintain  river  drainage 
requirements. 


DENVER 


West  Bank 

The  river  frontage  on  the  west  bank  presents  a  very  unique  opportunity 
for  the  provision  of  transient  accommodations  and  urban  housing.  Access 
use  available  from  Interstate  25  and  a  service  road  can  connect  the 
linear,  constricted  strip  along  the  west  bank.  Transient  and  urban 
housing  can  relate  directly  to  the  river  with  a  series  of  walks,  courts 
and  overhanging  balconies.  The  frontage  is  also  enhanced  by  the  Park, 
the  open  space  and  accompanying  facilities  of  the  Platte  Valley, and 
the  lakes  and  landscaping. 

Presently,  there  are  only  28  dwelling  units  and  7  businesses  in  this 
location.  Almost  half  of  the  site  is  owned  by  the  City.  Redevelopment, 
therefore,  can  be  readily  accomplished  with  a  minimum  of  relocation. 

The  location  and  activities  of  the  Forney-Colorado  Transportation 
Museum  are  consistent  with  the  plans  for  the  Platte  Valley.  The 
Museum  and  the  redevelopment  would  mutually  reinforce  each  other. 

Highlands  and  Bluffs 

Across  Interstate  25  to  the  west,  the  Plan  envisions  the  restoration 
and  redevelopment  of  the  high  bluffs  area  as  a  major  multi -family 
residential  area.  Its  heights,  with  its  proximity  to  and  magnificent 
view  of  the  central  business  district,  provide  a  unique  opportunity  to 
develop  this  area  as  the  counterpoint  to  the  central  business  district 
and  as  the  major  gateway  to  the  Platte  Valley  and  the  core  area.  The 
area  can  acconmodate  a  wide  range  of  new  and  improved  housing,  including 
much  needed  low  and  moderate  income  family  housing  in  a  sound  neighbor¬ 
hood. 
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Westside 


Along  the  southern  perimeter  of  the  Valley  lies  the  Westside 
neighborhood,  one  of  Denver's  most  historical  and  ethnically  homo¬ 
geneous  housing  and  commercial  districts.  This  neighborhood,  within 
walking  distance  of  the  central  business  district,  of  the  Denver 
convention  and  cultural  center  and  of  the  Auraria  Higher  Educational 
Center  enjoys  perhaps  the  most  strategic  of  all  locations  for  housing 
and  related  comnercial  services.  The  Plan  could  produce  a  complete 
regeneration  of  this  neighborhood  in  accordance  with  the  ardent 
aspirations  of  its  residents. 

Mile  High  Stadium 

Mile  High  Stadium,  west  of  Interstate  25  and  in  the  southwest  part  of 
the  Valley,  will  remain  the  Rocky  Mountain  region's  principal  focus 
for  major  sports  and  community  events.  Further,  its  function  as  a 
parking  reservoir  for  the  Valley  and  the  central  business  district 
will  be  a  reality  when  transit  systems  can  link  it  with  these  parking 
users. 
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Central  Business  District 

Major  development  envisioned  for  the  central  business  district  is 
reflected  in  this  Plan  to  relate  the  inter-dependent  elements  that 
dictate  planning  and  urban  design.  The  major  ties  which  may  be 
eventuated  concern  circulation  systems,  pedestrian  systems,  malls, 
parkways, parking  terminals  and  major  public  facilities.  Skyline  Urban 
Renewal  Project,  Skyline  Park,  Convention  and  Cultural  Center,  Govern¬ 
ment  Center,  Auraria  Higher  Education  Center,  Civic  Center  and  Highlands 
and  Westside  housing  proposals  are  significant  related  elements  to  the 
central  business  district. 

Auraria  Higher  Education  Center 

A  major  element  in  this  Plan  is  the  Auraria  Center,  presently  being 
planned  and  carried  out.  This  involves  the  development  of  a  major 
urban  higher  education  center  which  brings  together  Metropolitan  State 
College,  University  of  Colorado  and  Community  College  of  Denver.  This 
center  will  service  37,000  students  and  its  impact  upon  the  core  area 
can  be  greated  ameliorated  by  the  Platte  Valley  Plan,  which  will 
provide  open  space,  recreation  facilities,  parking,  housing  and  access. 

Transportation 


Major  transportati on  elements  are  an  important  part  of  the  Plan.  In 
the  future  it  is  envisioned  that  the  central  business  district  will  be 
served  by  a  mass  transit  system  and  that  a  major  corridor  would  be 
parallel  to  the  existing  main  railroad  line.  A  transportation  terminal 
is  envisioned  for  the  core  area  in  the  vicinity  of  the  existing  railroad 
station.  Bus  systems,  inter-city  and  intra-city,  could  come  to  the 
terminal  Helicopter  service  to  and  from  Stapleton  International  Airport 
could  be  provided.  Major  auto  parking  facilities  could  also  be  provided 
to  service  the  core  area.  From  such  a  terminal ,  a  people-mover  system 
could  distribute  people  to  and  from  the  downtown  area. 
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The  Market-Blake  Parkway  through  the  Valley  is  an  important  new  access 
that  will  provide  much  needed  traffic  carrying  capacity  to  and  from  the 
core  area.  This  could  also  serve  as  a  ceremonial  entranceway  to  the 
City.  Existing  major  streets  will  be  improved  and  replanned  to  fit 
the  concepts  in  the  Plan. 

Other  systems  to  move  people  to  and  from  the  core  area  and  provide 
circulation  within  the  Valley  are  currently  the  subject  of  a  demonstra¬ 
tion  grant  application  by  the  Regional  Transoortation  District.  Such 
systems  could  tie  together  the  parking  reservoirs  of  Mile  High  Stadium, 
Platte  Valley,  Auraria  Center  and  the  central  business  district.  By 
such  systems,  parking  could  be  pooled  so  that  at  periods  of  maximum 
demand  all  of  the  above  parking  facilities  could  serve  the  point  of 
maximum  demand. 

Railroad  yards  are  shown  as  completely  relocated  in  the  Plan,  therby 
permitting  the  realization  of  the  complete  redevelopment  of  the  entire 
area.  Mainline  tracks  would  be  consolidated  and  retained  through  the 
Valley  to  provide  necessary  rail  service  to  and  through  the  Valley. 
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STATEMENT  OF  PURPOSE 


The  Platte  Valley  Plan  is  a  joint  city--state--federal  project  which 

has  for  its  purposes: 

1.  The  celebration  in  the  Rocky  Mountain  West  of  the  200th  anniversary 

of  the  founding  of  the  United  States  of  America.  In  1976. 

2.  The  celebration  of  the  100th  anniversary  of  the  founding  of  the 

State  of  Colorado.  In  1976* 

3.  The  hosting  of  the  1976  Olympic  Winter  Games  by  the  City  of  Denver. 
Denver  has  been  chosen  the  host  city  for  these  games,  which  will  be 
the  principal  peaceful  undertaking  by  the  United  States  in  the 
international  arena  between  now  and  1976.  Denver,  the  State  of 
Colorado  and  the  United  States  of  America  will  be  "front  and  center" 
before  all  the  world  via  live  television  during  a  two  week  period 

in  the  beginning  of  1976. 

4.  An  exercise  in  "New  Federalism"— a  concert  of  federal  agency 
programs,  meshed  with  local  needs  and  initiatives,  designed  to 
achieve  a  collective  result  which  is  greater  than  the  sum  of 
results  which  could  be  achieved  by  the  programs  acting  singly. 

5.  An  opportunity  to  display,  before  all  the  world,  the  latest  in 
urban  development  technology  in  the  fields  of  housing,  transport¬ 
ation,  land  planning,  central  area  renewal,  coimunity  organization 
for  the  achievement  of  civic  objectives  on  a  grand  scale— all  within 
the  discipline  of  current  environmental  thinking. 

6.  An  opportunity  to  observe  these  three  major  historical  occasions 

in  a  way  which  does  not  produce  costly,  undefensible  "white  elephant" 
structures.  Rather,  to  use  the  thrust  of  these  events  to  produce 
facilities,  services  and  programs  which  meet  basic,  long  term  needs 
of  the  people. 
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HISTORY 


The  Platte  Valley  is  the  birthplace  of  the  city  of  Denver.  It  is  at 
the  confluence  of  the  South  Platte  River  and  Cherry  Creek  --  in  the 
Platte  Valley.  Here  it  was  that  the  first  settlers  pitched  their  tents 
and  set  up  camps. 

The  railroads  followed  close  on  the  heels  of  the  first  settlers, 
claiming  all  the  lands  in  the  immediate  vicinity  for  their  operations. 

They  have  held  this  land  ever  since.  In  the  ensuing  100  years,  the 
city  has  grown  up  around  this  tiny  piece  of  "early  beginning"  land  and 
now,  in  the  fourth  quarter  of  the  20th  century,  the  railroads,  by  their 
location,  have  become  an  anachronism  and  an  awkward  presence  in  the  very 
heart  of  a  growing  urban  center. 

The  railroads  would  like  to  relocate  to  new  yards  and  the  city  would 
like  to  return  its  most  historic  and  strategic  parcel  of  real  property 
to  public  usage  and  service. 

New  urgency  was  added  to  the  burning  desire  of  the  City  of  Denver  to 
reclaim  its  birthplace--the  Platte  Valley--when  a  disastrous  flood 
hit  the  central  Platte  Valley  in  1965.  Millions  of  dollars  of  damage 
was  inflicted  upon  the  Valley  in  the  brief  space  of  a  few  days.  As  a 
result  of  this  tragedy,  the  city  of  Denver  mounted  a  monumental  civic 
effort,  resulting  in  the  publication  of  the  study--In  Response  To  The 
Flood.  As  a  result  of  this  study,  the  Chatfield  Dam  is  under  construction 
and  plans  for  the  Mt.  Carbon  Dam  have  been  initiated.  The  Platte 
Valley  is  far  along  the  path  to  becoming  flood  proof. 

New  possibilities  for  redevelopment  of  the  Valley  were  raised  in  by 
Denver  voter  approval  of  the  Auraria  Urban  Renewal  Project  in  1968.  As 
a  result,  on  the  East  Bank  of  the  Platte  River,  in  the  Valley,  will  be 
constructed  a  168  acre  joint  higher  educational  campus  serving  37,000 
students.  The  institutions  involved  are  the  University  of  Colorado, 
Metropolitan  State  College  and  Community  College  of  Denver.  Thus,  in 
this  one  location  a  student  will  find  the  full  range  of  higher  educational 
programs--junior  college,  vocational-technical  college  and  unversity. 

Further  stabilizing  influences  were  added  by  the  voters  of  Denver  in  the 
late  1960's  by  their  approval  of  the  acquisition  of  the  city  of  Denver 
of  the  Mile  High  Stadium,  on  the  West  Bank  of  the  River.  This  stadium, 
in  the  heart  of  the  Valley,  has  since  been  enlarged,  modernized  and  now 
has  a  seating  capacity  of  over  40,000.  It  is  the  home  of  the  Denver 
Bears  baseball  team,  and  the  Denver  Broncos  NFL  football  team.  At  the 
same  time,  Denver  voters  authorized  a  bond  issue  to  construct  a  new 
Convention  Center  on  the  East  Bank  of  the  River  and  this  facility  has 
been  completed  and  is  in  use. 
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LOCATION 


The  Platte  Valley  lies  in  the  geographical  center  of  the  Denver 
Metropolitan  Area. 

It  is  adjacent  to  Interstate  25,  the  principal  northsouth  freeway 
through  the  area.  It  is  also  in  close  proximity  to  Interstate  70  and 
6th  Avenue  Freeway,  the  combination  of  which  provide  maximum  regional 
access  to  the  location. 

The  Platte  Valley  lies  immediately  west  of  the  Denver  central  business 
district,  which  contains  educational  and  cultural  centers,  as  well 
as  the  commercial,  financial  and  governmental  centers  for  the  region. 

The  Platte  Valley  is  a  natural  river  valley,  having  the  confluence  of 
the  South  Platte  River  and  Cherry  Creek  lying  within  it.  As  the  site 
of  the  original  pioneer  settlement,  it  is  a  place  of  historical 
significance. 
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GOALS  &  NEEDS 


The  Platte  Valley  Plan  has  as  its  objective  the  meeting  of  the 

following  specific  goals  and  needs: 

-  Restore  the  river  as  a  healthy  natural  element. 

-  Establish  Centennial  Park  as  a  memorial  to  the  first  settlers  of 
the  United  States  and  the  State  of  Colorado.  At  the  confluence  of 
the  South  Platte  River  and  Cherry  Creek. 

-  Provide  a  major  open  space  Dark  and  recreation  space  in  the  area. 

-  Provide  new  housing  in  the  core  area. 

-  Establish  a  sports  and  recreation  center  for  the  community. 

-  Establish  a  tourist  center  including  conmercial,  public  and  related 
facilities. 

-  Integrate  the  transportation  system,  accesses  and  terminals  and 
provide  new  parking  resources. 

-  Consolidate  railroads  and  relocate  rail  facilities. 

-  Provide  supporting  facilities  for  the  Auraria  Higher  Education  Center. 

-  Iprove  the  urban  design  and  visual  environment  of  the  Platte  Valley, 
including  natural  elements,  man-made  elements,  pedestrian  circulation 
and  transit  systems. 
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ELEMENTS  OF  THE  PLATTE  VALLEY  PLAN 


Natural  Features 

The  river  valley  is  a  natural  place  to  provide  open  space,  park  and 
recreation  space  for  Denver's  central  area.  The  river  can  be  restored 
to  its  natural  state  and  historic  importance  as  the  natural  element 
that  prompted  the  original  settlement.  To  mark  this  historic  place, 
the  Plan  proposes  a  Centennial  Park  at  the  confluence  of  the  South 
Platte  River  and  Cherry  Creek.  The  park  will  also  allow  for  the 
restoration  of  Cherry  Creek  to  its  natural  form  and  permit  extension 
of  its  adjacent  green  space  into  the  central  business  district. 

Open  Space--Park 

The  concept  of  development  of  the  Platte  Valley  is  one  of  providing  a 
major  open  space  to  balance  the  high  intensity  of  use  in  the  central 
business  district  and  adjoining  areas,  of  providing  a  transportation 
corridor  and  of  restoring  the  natural  river  valley.  At  the  same  time, 
the  concept  for  use  of  open  space  in  the  Valley  is  to  provide  for 
major  recreation  and  for  a  tourist  center.  Such  uses  can  be  easily 
accocnnodated  by  the  Valley  and  can  be  planned  to  fulfill  functional  and 
aesthetic  needs,  at  the  same  time  as  they  maintain  river  drainage 
requirements. 
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West  Bank 

The  river  frontage  on  the  west  bank  presents  a  very  unique  opportunity 
for  the  provision  of  transient  accommodations  and  urban  housing.  Access 
use  available  from  Interstate  25  and  a  service  road  can  connect  the 
linear,  constricted  strip  along  the  west  bank.  Transient  and  urban 
housing  can  relate  directly  to  the  river  with  a  series  of  walks,  courts 
and  overhanging  balconies.  The  frontage  is  also  enhanced  by  the  Park, 
the  open  space  and  accompanying  facilities  of  the  Platte  Valley, and 
the  lakes  and  landscaping. 

Presently,  there  are  only  28  dwelling  units  and  7  businesses  in  this 
location.  Almost  half  of  the  site  is  owned  by  the  City.  Redevelopment, 
therefore,  can  be  readily  accomplished  with  a  minimum  of  relocation. 

The  location  and  activities  of  the  Forney-Colorado  Transportation 
Museum  are  consistent  with  the  plans  for  the  Platte  Valley.  The 
Museum  and  the  redevelopment  would  mutually  reinforce  each  other. 

Highlands  and  Bluffs 

Across  Interstate  25  to  the  west,  the  Plan  envisions  the  restoration 
and  redevelopment  of  the  high  bluffs  area  as  a  major  multi -family 
residential  area.  Its  heights,  with  its  proximity  to  and  magnificent 
view  of  the  central  business  district,  provide  a  unique  opportunity  to 
develop  this  area  as  the  counterpoint  to  the  central  business  district 
and  as  the  major  gateway  to  the  Platte  Valley  and  the  core  area.  The 
area  can  accommodate  a  wide  range  of  new  and  improved  housing,  including 
much  needed  low  and  moderate  income  family  housing  in  a  sound  neighbor¬ 
hood. 
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Westside 


Along  the  southern  perimeter  of  the  Valley  lies  the  Westside 
neighborhood,  one  of  Denver's  most  historical  and  ethnically  homo¬ 
geneous  housing  and  commercial  districts.  This  neighborhood,  within 
walking  distance  of  the  central  business  district,  of  the  Denver 
convention  and  cultural  center  and  of  the  Auraria  Higher  Educational 
Center  enjoys  perhaps  the  most  strategic  of  all  locations  for  housing 
and  related  commercial  services.  The  Plan  could  produce  a  complete 
regeneration  of  this  neighborhood  in  accordance  with  the  ardent 
aspirations  of  its  residents. 

Mile  High  Stadium 

Mile  High  Stadium,  west  of  Interstate  25  and  in  the  southwest  part  of 
the  Valley,  will  remain  the  Rocky  Mountain  region's  principal  focus 
for  major  sports  and  community  events.  Further,  its  function  as  a 
parking  reservoir  for  the  Valley  and  the  central  business  district 
will  be  a  reality  when  transit  systems  can  link  it  with  these  parking 
users. 


Central  Business  District 

Major  development  envisioned  for  the  central  business  district  is 
reflected  in  this  Plan  to  relate  the  inter-dependent  elements  that 
dictate  planning  and  urban  design.  The  major  ties  which  may  be 
eventuated  concern  circulation  systems,  pedestrian  systems,  malls, 
parkways, parking  terminals  and  major  public  facilities.  Skyline  Urban 
Renewal  Project,  Skyline  Park,  Convention  and  Cultural  Center,  Govern¬ 
ment  Center,  Auraria  Higher  Education  Center,  Civic  Center  and  Highlands 
and  Westside  housing  proposals  are  significant  related  elements  to  the 
central  business  district. 

Auraria  Higher  Education  Center 

A  major  element  in  this  Plan  is  the  Auraria  Center,  presently  being 
planned  and  carried  out.  This  involves  the  development  of  a  major 
urban  higher  education  center  which  brings  together  Metropolitan  State 
College,  University  of  Colorado  and  Community  College  of  Denver.  This 
center  will  service  37,000  students  and  its  impact  upon  the  core  area 
can  be  greated  ameliorated  by  the  Platte  Valley  Plan,  which  will 
provide  open  space,  recreation  facilities,  parking,  housing  and  access. 

Transportation 

Major  transportation  elements  are  an  important  part  of  the  Plan.  In 
the  future  it  is  envisioned  that  the  central  business  district  will  be 
served  by  a  mass  transit  system  and  that  a  major  corridor  would  be 
parallel  to  the  existing  main  railroad  line.  A  transportation  terminal 
is  envisioned  for  the  core  area  in  the  vicinity  of  the  existing  railroad 
station.  Bus  systems,  inter-city  and  intra-city,  could  come  to  the 
terminal.  Helicopter  service  to  and  from  Stapleton  International  Airport 
could  be  provided.  Major  auto  parking  facilities  could  also  be  provided 
to  service  the  core  area.  From  such  a  terminal,  a  people-mover  system 
could  distribute  people  to  and  from  the  downtown  area. 
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The  Market-Blake  Parkway  through  the  Valley  is  an  important  new  access 
that  will  provide  much  needed  traffic  carrying  capacity  to  and  from  the 
core  area.  This  could  also  serve  as  a  ceremonial  entranceway  to  the 
City.  Existing  major  streets  will  be  improved  and  replanned  to  fit 
the  concepts  in  the  Plan. 

Other  systems  to  move  people  to  and  from  the  core  area  and  provide 
circulation  within  the  Valley  are  currently  the  subject  of  a  demonstra¬ 
tion  grant  application  by  the  Regional  Transoortation  District.  Such 
systems  could  tie  together  the  parking  reservoirs  of  Mile  High  Stadium, 
Platte  Valley,  Auraria  Center  and  the  central  business  district.  By 
such  systems,  parking  could  be  pooled  so  that  at  periods  of  maximum 
demand  all  of  the  above  parking  facilities  could  serve  the  point  of 
maximum  demand. 

Railroad  yards  are  shown  as  completely  relocated  in  the  Plan,  therby 
permitting  the  realization  of  the  complete  redevelopment  of  the  entire 
area.  Mainline  tracks  would  be  consolidated  and  retained  through  the 
Valley  to  provide  necessary  rail  service  to  and  through  the  Valley. 


DENVER  PLANNING  OFFICE 


1449  CL«V«.ANO  PL  A CM 


MNVW  COLORADO 


PLATTE  VALLEY  PLAN 
DENVER,  COLORADO 


ALE 

900  1 


I  N 


FEET 

IQOOj_ 1900 


Denver  Planning  Office  Sept  1971 


'hrrn '*&![& 


DEPARTMENT  OF  THE  TREASURY 

WASHINGTON.  D.C.  20220 


OFFICE  OF 

DIRECTOR  OK  THE  MINT 


July  15,  1975 


Mr.  Kenneth  McLean 
Director  of  Staffing 
Committee  on  Banking,  Housing 
and  Urban  Affairs 
United  States  Senate 
Washington,  D.  C.  20510 

Dear  Mr.  McLean: 

As  requested  during  our  meeting  with  Senator  Proxmire,  enclosed 
you  will  find  a  brief  narrative  description  of  the  Mint’s  long  range 
coinage  demand  forecast  and  comments  relating  the  projected  demand  to 
the  need  for  a  new  Denver  Mint. 

I’ve  uloC  Included  our  response  to  GAO  uu  Lue  uci JL ls  u£  re¬ 
taining  the  strip  manufacturing  capabilities  at  the  Philadelphia  Mint. 
Included  are  recent  production  costs  which  compare  favorably  with 
the  prices  of  strip  purchased  from  commercial  sources.  It  should 
be  noted,  however,  that  strip  production  capability  has  no  bearing  on 
the  pending  legislation,  which  would  authorize  funds  only  for  the 
administrative  and  coin  producing  facilities  of  the  new  Mint. 

To  fully  meet  the  projected  coinage  requirements,  it  is  essen¬ 
tial  that  the  i  enver  Mint  be  replaced  with  a  new  and  modern  facility. 
If  you  like,  wc  would  be  pleased  to  meet  with  you  again  after  you  have 
had  an  opporturity  to  review  the  enclosed  material. 


Sincerely 


Mary  Brooks  / 
Director  of  the  Mint 


Enclosures 


Keep  Freedom  in  Your  Future  With  US.  Savings  Bonds 


Long-Range  Forecasting  of  Coin  Demand 


Direct  correlation  of  coin  demand  with  time  has  proven  to  be  as  accu¬ 
rate  for  long-range  forecasting  as  any  other  method.  This  conclusion  was 
recently  verified  by  multiple  and  simple  regression  analyses  between  demand 
and  several  economic  variables  such  as  sales  tax  revenues,  retail  sales  of 
non-durable  goods  and  number  of  new  banks  and  branches.  Other  variables 
such  as  GNP  and  personal  income  correlate  strongly  with  both  retail  sales 
and  sales  tax  revenues  and  their  inclusion  in  the  study  would  have  been  re¬ 
dundant.  It  was  found  that  none  of  the  aforementioned  economic  variables 
offer  a  correlation  advantage  over  time.  Furthermore,  each  is  in  itself 
difficult  to  forecast  accurately. 

The  attached  figure  illustrates  an  annual  growth  rate  of  10.2%  between 
FRB  net  coin  payments  and  time.  The  large  increase  in  checking  account  and 
credit  card  usage  in  recent  years  has  had  no  discernible  effect  on  demand 
growth.  One  major  perturbation  in  demand  occurred  in  the  late  1960's  when 
silver  dimes  and  quarters  were  withdrawn  from  circulation  (by  both  the  public 
and  the  Treasury  Department)  and  replaced  by  the  copper  alloy  clad  coins. 
Hoarding  of  cents  caused  by  the  high  price  of  copper  resulted  in  unusually 
high  demand  in  fiscal  years  1974  and  1975.  Interest  in  the  new  bicentennial 
coins  may  raise  demand  above  the  forecasted  levels  in  fiscal  years  1976  and 
1977. 


Total  coin  demand  extrapolates  to  30  billion  coins  in  1SC5  and  in  cocoas 
of  40  billion  coins  in  1990. 


Applicability  of  Demand  Forecast  to  Mint  Expansion  Plans 


The  Hint’s  production  capacity  is  gradual]/  being  increased  within  its 
existing  facilities  to  meet  the  projected  demand  of  18  billion  coins  in 
1980.  It  is  essential  that  a  new  Denver  Mint  be  constructed  to  meet  coin 
demand  in  the  1980’s.  The  new  facility  will  initially  add  4.5  billion  pieces 
to  capacity  for  a  total  of  more  than  22  billion .  When  fully  equipped  the  new 
Denver  Mint  will  have  a  capability  of  producing  16  billion  coins  for  a  Mint 
total  of  27  billion.  Furthermore,  'he  Denver  1  int  will  be  designed  and  con¬ 
structed  so  that  the  blanking  through  coining  ^ceas  can  be  expanded  to  yield 
a  capacity  of  28  billion  coins  for  a  total  Mint  capacity  of  40  billion. 

Additionally,  it  must  be  recognized  that  the  present  Denver  Mint  is  70 
years  old  and  structural  limitations  relating  to  floor  loads  and  work  flow 
severely  restrict  the  development  of  efficient  production  operations.  In  the 
process  of  designing,  constructing  and  equipping  the  new  Mint,  it  is  planned 
that  the  result  will  be  the  most  modern,  efficient  coin  manufacturing  plant 
feasible,  using  proved  technology,  equipment  and  industrial  processes. 


FISCAL  YEAR 


Hint  Response  to  GAO  Comments  that  Strip  Production  Philosophy  be  Reviewed 


It  is  considered  mandatory  that  the  Mint  retain  in-house  strip  production 
capability  for  all  denominations  for  the  following  reasons: 

A.  The  commercial  suppliers  of  strip  are  unwilling  or  unable  to 
devote  that  increment  of  their  production  facilities  to 
totally  support  the  needs  of  the  Mint.  This  is  particularly 
true  in  the  case  of  clad  strip  that  is  used  to  produce  10c, 

25c »  50c  and  $1  coins.  The  Mint  is  constrained  to  a  single 
source  of  clad  strip  and  this  source  is  unable  to  meet  con¬ 
stantly  increasing  demand.  A  substantial  reduction  in  the 
receipt  of  clad  strip  from  the  supplier  would  seriously 
jeopardize  the  production  of  clad  coins. 

B.  Prices  charged  by  commercial  strip  manufacturing  firms  are 
subject  to  influence  by  in-house  strip,  capability. 

C.  If  completely  dependent  on  commercially  produced  strip,  the 
Mint  would  lose  flexibility  in  production  because  of  the  in¬ 
herent  long-lead  time  associated  with  procurement. 

D.  Possibilities  of  strikes,  natural  calamities  or  changes  in 
other  commercial  product  demands  (which  are  more  profitable) 
could  affect  the  suppliers*  capacity  or  desire  to  provide 
strip  at  a  reasonable  price  and  in  a  timely  manner,  or  to 
P*.v-wxdu  it.  at  si- .  Difficulty  has  been  experienced  in  re¬ 
ceiving  commercial  strip  in  tne  past.  Additionally,  commer¬ 
cially  supplied  strip  has  not  always  been  of  acceptable 
quality,  resulting  in  production  delays. 

E.  The  Mint  should  have  an  in— house  capability  to  produce  a 
minimum,  of  50  percent  of  the  strip  required  for  coinage. 

With  this  capability  It  would  be  able  to  produce  sufficient 
strip  to  meet  essential  coinage  demand  in  the  event  of 
striker  or  other  external  events  that  would  interrupt  the 
receipt  of  coinage  strip.  This  will  insure  the  performance 
ot  the  Mint’s  mission  to  produce  coins  required  to  support 
the  commercial  activities  of  the  United  States. 

Strip  productj  m  costs  now  compare  favorably  with  the  cost  of  purchased 
6trip  as  shown  in  the  following  table: 

1st  11  raos.  FY  1975 
Marginal  Cost  of 

_ Production _  Average  Purchase  Price 

Gilding  Metal  (lc)  12  cents/lb.  14  cents/lb. 

Cupro-Nickel  (5c)  16  26 

Clad  (10c,  25c,  50c,  $1)  31  *  30 

Clad  strip  manufacturing  cost  was  39  cents/lb.  in  Fiscal  Year  1974.  We 
increased  clad  strip  production  from  2.4  million  lbs.  in  Fiscal  Year  1974  to 
9.1  million  lbs.  in  Fiscal  Year  1975.  The  trend  of  decreasing  clad  strip 
manufacturing  cost  is  expected  to  continue  in  Fiscal  Year  1976  as  productivity 
continues  to  improve  in  this  area. 
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F.r.  Frank  Rhea,  Facilities  Project  Manager 


Henry  Riddick,  Head,  Cash  Division 
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Estimated  coin  storage  space  needed  in  the  NEW  MINT. 


This  estimate  is  for  a  l*5-day  production  period,  based  on  producing 
15.75  billion  coins  per  year. 


Other  factors:  237  working  days  (260  less  paid  holidays  and  a  ^5-c 
Settlement  shut-down).  Use  of  Fed.  Res.  3ank  skids,  placed  three  (3)  ni^a 

Total  square  feet  called  for  includes  no  provision  for  aisles  ar.d 
access  routes  to  coin,  nor  for  denominational  and  yearly  se^re^a*.  #n.  -on 
I  h.iYt?  allowed  10  sq.  ft.  per  skid,  whereas  the  actual  square  forage  *f  - 
skid  is  7.23,  so  some  leeway  is  inherent.  (Actual  skia  size:  4.G"x26,,x3'  '• 

Forr.r.1  as  used:  2  ^  ~  7-  . 

CENTS 

(*5000  per  bag,  350,000  per  skid,  70  bags  per  skid) 

NICKELS 

( uOOO  per  bag,  21*0,000  per  skid,  60  bags  per  skid) 


DIMES 

ClOOOO  per  bag,  500,000  per  skid,  50  bags  per  skid) 
QUARTERS 

(4OOO  per  bag,  200,000  per  skid,  50  bags  per  skid) 
HALVES 

("2000  per  bag,  100,000  per  skid,  50  bags  per  skid) 


DOLLARS 

(1000  per  bag,  50,000  per  skid,  50  bags  per  skid) 

OTHER  COIN  (Counts  are  speculative) 

(6OGO" per  bag,  1*00,000  per  skid,  50  bags  per  skid) 


DENOM. 

PIECES 

BAGS 

SKIDS 

SQUARE  7. 

1<! 

2,6u3,03C,C00 

52<3,6o6 

7755? 

757520' 

5* 

176,550,000 

UH,1L5 

736 

1,566 

lC-i 

62,610,000 

6,26k 

126 

1,260 

25* 

31,320,000 

7,530 

157 

1,570 

50# 

15,660,000 

7,830 

157 

1,570 

$1 

15,660,000 

15,660 

31U 

3,1..0 

Other 

H5,5ko,cco 

5,692 

HU 

1,1L0 

2,990,h30,0C0‘ 

0I67027 

9,156 

91756b 

9l,56C  Square  Feet  divided  by  3  (skids  stacked  3  high)  •  30,520  Sq.  Ft. 
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in  a  Hurry? 

You  can  do  twih  DODGE! 


You  can  do  it 


FOR 


L  ■■•■J 


services  from  DODGE.... 


Completely  Up  to  Date 
Published  Annually 
250  Pages  of  Coat  Data 


UNIT  PRICES 
GENERAL  BUILDING 
CONSTRUCTION 


Completely  Up  to  Date 
Published  Annually 
200  Pages  of  Cost  Data 
$11.95 


Architects  •  Engineers  •  General  Contractors  • 
Sub-Contractors  •  Construction  Officials  • 
Estimators  •  Building  Material  Suppliers 


The  1972  Dodge  Construction  Pricing  and  Scheduling  Manual 

Thousands  of  prices,  trade  by  trade,  item  by  Item -with  labor  cost,  material  cost,  and  average 
output  per  day  to  chart  productivity  Labor  and  Material  Adjustment  Indexed  for  14  Trades  in 
23  Cities.  Unique  section  with  In-Place  Assemblies  Costs.  Updated  annually  with  new  items, 
new  prices. 


All  data  reflects  1972  costs.  Invaluable  for  pricing  common,  uncommon  and  specialty  items, 
checking  output  per  day . . .  for  critical  path  scheduling,  estimating  preliminary  plans, 
establishing  or  meeting  a  budget,  cost  monitoring.  Recommended  and  used  daily  by 

thousands  o'  -  ~  ...  .  .  . 

library  ir 

mall,  via  Parcel  Post. 


ends  of  your  colleagues.  Complete,  handy,  general  construction  pricing  and  scheduling 
y  in  one  volume.  GET  IT  NOWI  Use  the  postcard  to  the  right,  and  we  wilfshlp  by  return 


UNIT  PRICES  FOR  PUBLIC  WORKS  AND  HEAVY 
CONSTRUCTION 

The  1972  Dodge  Estimating  Guide  for  Public  Works 
Construction 

More  than  5,000  unit  costs  -  labor,  material  and  equipment  rates  with 
specifications  and  price  derivations.  Plug  in  unit  quantities  for  any  item 
and  you  get  your  price  instantly.  Also,  rule-of-thumb  costs  for  big 
projects  175  Pages  of  unit  costs.  75  Pages  of  tables  and  charts. 
Accurate,  up-to-date. 

The  Guide  takes  the  guesswork  out  of  budgeting,  bidding,  estimating, 
checking  Authoritative,  comprehensive,  verifiable  — pegged 
exclusively  to  heavy  construction  .  for  evaluating  post-contract 
claims,  the  affect  of  different  methods  and  |ob  components  on  cost, 
checking  a  price  in  a  hurry.  Your  own  personal  data  bank  of  unit  costs 
. .  the  first  and  ONLY  source  of  Its  kind  Solves  the  toughest  heavy 
construction  cost  problems  in  minutes.  Shipped  via  Parcel  Post.  Use 
postcard  at  right  and  ORDER  NOWI 


Used  by  Public  Works  Officials  •  Estimators  •  Engineers  •  Contractors  • 
Sub-Contractors  •  Administrators  *  Federal.  State  and  Local 
Construction  Officials 


Fully  Indexed  for  Quick  Reference 
300  Pages  of  Cost  Data 
Subscription-Service, 

Quarterly 


$60  for  the  Starting  Issue 
and  three  quarterly  supplements 
$40  for  Annual  Renewal- 
four  quarterly  supplements 


FAST  APPROXIMATIONS  OF  CONSTRUCTION  COSTS 
FOR  NEW  AND  OLD  BUILDINGS 

The  1972  Dodge  Building  Cost  Calculator  and 
Valuation  Guide 

t  tables  for  each  building  type,  with  general 
and  representative  photographs  Quality,  construction 
lals  and  extras  accounted  for.  Up-to-Date  Time/ 
djustment  Factors  for  more  than  200  cities.  Historical  Local 
ost  Indexes;  four  Construction  Cost  Indexes  for  each  city. 
Commercial.  Educational,  Medical,  Public.  Religious, 
Residential,  Rural  and  Miscellaneous  Buildings,  plus  in-place  costs. 

The  fastest,  easiest  to  use  and  most  accurate  reference  for  quick 
cost  approximations.  With  1970  as  base  year  for  costs,  provides 
immediate  solutions  Helps  to  determine  replacement  costs, 
depreciated  and  insurable  value.  Also  used  for  cost-approach 
appraisals,  for  assessing  or  equalizing  taxes,  financing  old  or  new 
buildings.  Available  on  14-day,  no  obligation,  trial  basis.  Send  for  your 
examination  copy  today-fill  In  and  mail  the  reply  card  at  right. 

Used  by  Appraisers  •  Fire  Insurance  Valuators  •  Real  Estate  Brokers  •  Bankers 
and  Loan  Officials  *  Insurance  Officers  •  Corporate  Tax  and  Insurance 
Officers  •  Investment  Managers  •  Builders  and  Construction  Officials 


ACTUAL  CONTRACT  AWARD  PRICES  FOR 
NEW  BUILDING  CONSTRUCTION 


Fully  Indexed  for  Quick  Reference 
300  Pages  of  Cost  Data 
Subscription-Service, 

Updated  Semi-Annually 


The  1972  Dodge  Building  Cost  and  Specification  Digest 

More  than  4,000  building  cost  analyses,  showing  specifications  and  actual 
contract  prices— with  up  to  nine  sub-trade  costs,  in  addition  to  total  cost 
expressed  in  dollars  per  square  and  cubic  feet.  Up-to-date  Time/ Location 
Adjustment  Factors  for  180  cities.  1 .000  building  analyses  for  new 
construction  issued  semi-annually  Coverage  Assembly,  Community, 
Educational.  Garage,  Medical,  Mercantile,  Office  &  Manufacturing,  Public, 
Religious.  Residential. 

Actual  contract  prices  and  component  costs  provide  data  necessary  for 
preparing  preliminary  prices,  and  early  estimates  Also  used  for  checking 
affect  of  building  size  and  materials  on  cost,  seeing  how  costs  vary  from 
one  location  to  another,  for  checking  sub-trade  cost  variations.  A  unique 
one-volume  encyclopedia  of  contract  award  data  Obtainable  on 
14-day  free  trial  basis.  Either  honor  the  invoice  after  examination, 
or  return  the  book  and  owe  nothing.  Send  for  your  on-approval 
issue  now.  Mall  the  reply  card  at  rlghL 

Used  by  Architects  •  Appraisers  •  Engineers  •  Estlmalors  •  Contractors  • 

Federal.  State  and  Local  Construction  Officials  •  Economic 
Development  Commissions  *  Government  Agencies 


$80  for  the  Starting  Issue 

mi-annual  supplement 

$60  for  Annual  Renewal 
two  semi-annual 
supplements 


YES,  I  WANT  ACCURATE  UNIT  PRICES! 

Please  rush  copies  of  the  Please  rush  copies  of  the 

1972  Dodge  Construction  Pricing  and  1 972  Dodge  Estimating  Guide  for 

Scheduling  Manual  Public  Works  Construction 

<8>  $1 1 .95  each,  plus  tax  <S>  $1 4  95  each,  plus  tax 

□  Bill  me.  (You  pay  $1 .00  extra  to  cover  postage  and  handling.) 

□  Payment  enclosed.  (You  save  postage  and  handling  charge  when  you  send  remittance  with  order.) 
Note 

PUT  THIS  CARD  IN  AN  ENVELOPE  WITH  YOUR  CHECK  AND  SAVE  POSTAGE/HANDLING  NO 
EXTRA  CHARGE  WHEN  YOU  PAY  WITH  YOUR  ORDER.  OR  WHEN  BOTH  BOOKS  ARE  ORDERED 
WITH  THIS  FORM. 

Please  complete: 


HXBK - COMPANY - 


CITY - ITXTt - S F 


MAIL  TODAY 

MONEY-BACK  GUARANTEE 


F  265 


YES,  I  WANT  FAST  APPROXIMATIONS/ ACTUAL  CONTRACT  PRICES' 


□  Please  rush  the  current  Issue  of  the 

Dodge  Building  Cost  Calculator  and 
Valuation  Guide 

. .  to  examine  and  use  for  up  to  1 4  days 
Should  I  decide  to  subscribe  to  the  Calculator 
Service  I  will  honor  your  invoice  for  $60. 
entitling  me  to  retain  the  starting  issue  and 
receive  three  quarterly  supplements. 
Otherwise.  I  will  return  the  book  to  you  and 
owe  nothing. 

Please  complete: 


□  Please  rush  the  current  issue  of  the 
Dodge  Building  Cost  and 
Specification  Digest 

to  examine  and  use  for  up  to  1 4  days 
Should  1  decide  to  subscribe  to  the  Digest 
Service  I  will  honor  your  Invoice  for  $80. 
entitling  me  to  retain  the  starting  Issue  and 
receive  one  semi-annual  supplement. 
Otherwise  I  will  return  the  book  to  you  and 
owe  nothing. 


stop r 


cirr 


nrr*rr 


TiF 


Piaaaa  GUARANTEE  II  •'War  (ot  both)  of  thaaa  aervtcaa  boot  not  prova  It*  vaiua  and 

initial  marit  to  you  by  tha  and  of  tha  axaminatton  pa  nod  ratum  It  to  ua  and  you  will  ba 

haia  undar  no  obligation  whataoevai  No  Snipping  Cha/ga  No  Flnanca  Cnarga 


SEND  NO  MONEY  NOW  .  Obtainable  only  from  DODGE.  McGraw-Hill  Information 
MAIL  TODAY! 


Systems  Company 

F  265 


FIRST  CLASS 
Parmlt 
NO.  226 
New  York,  N.Y. 


Business  Reply  Card 

No  postage  necessary  it  mailed  within  the  United  States. 


Dodge  Cost  Services 

McGraw-Hill  Information  Systems  Company 

330  West  42nd  Street 
New  York,  New  York  10036 


FIRST  CLASS 
Permit 
No.  226 
New  York.  N.Y. 


Business  Reply  Card 

No  postage  necessary  II  mailed  within  the  United  States. 


Dodge  Cost  Services 

McGraw-Hill  Information  Systems  Company 

330  West  42nd  Street 
New  York,  New  York  10036 


Dodge  Cost  Services 

McGraw-Hill  Information  Systems  Company 

330  West  42nd  Street 
New  York,  New  York  10036 


Is  Your  Cost  Data  on  Target? 


Accurate  Construction  Cost  Data 
in  a  Hurry? 

You  can  do  it  with  DODGE! 


manual 


I  The  Dodge  Construction  Pricing 
|  and  Scheduling  Manual 
j  The  Dodge  Estimating  Guide  for 
Public  Works  Construction 
The  Dodge  Building  Cost  Calculator 
and  Valuation  Guide 
r  The  Dodge  Building  Cost  and 
'^'Specification  Digest 
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2128  15TH  STREET  DENVER.  COLORADO  80202  (303)  825-0487 


MICHAEL  EATON 


February  20,  1975 


FEB2^97S 


Mr .  Frank  Ray 
Denver  Mint 

Delaware  and  W.  Colfax  Ave 


Denver,  Colo. 


Dear  Mr.  Ray: 

Acme-Bijou  Glassworks  is  a  custom  design  studio  of  stained 
and  beveled  glass  whose  work  is  beginning  to  achieve  a  level 
of  national  prominence. 

Our  reputation  is  based  on  many  successful  coordinating 
efforts  with  architects  and  interior  designers,  on  our  excellent 
ar.d  never-overlooked  attention  to  fine  craf tsmenshlp ,  on  our 
blending  of  ne>’  technioues  with  an  older  architectural  form, 
and  on  our  unique  and  contemporary  graphic  design  capabilities . 

Thank  you  for  giving  me  a  few  moments  on  the  telephone  the 
other  day.  Please  glance  through  the  enclosed  material  and 
then  keep  us  on  file  until  the  plans  are  being  drawn  up  for  the 
new  Mint.  We  would  like  to  submit  a  proposal  for  the  lobby 
and  entrance  area. 


u  illUC  I  C  j 


Sincerely 


Michael  D.  Eaton 


2128  15TH  STREET  DENVER,  COLORADO  80202  (303)  825-0487 
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Modern  technology  has,  in  effect,  done  away 
with  use  of  lead  comes  as  hand-blown  glass  is 
epoxy-bonded  to  plate  glass.  The  effect,  as  in 
design  (near  right)  by  Peter  Ostum,  executed 
by  Rombusch  Co.,  is  subtle  and  soft,  relying 
on  abstract  patterns  of  color  for  effectiveness 


Free-hanging  stained  glass  panel,  heralded 
by  some  os  the  way  of  the  future  for  stained 
glass,  is  used  purely  as  decorative  accessory 
in  Colorado's  Greely  National  Bank  (top). 
Crofted  by  Acme  Bi|ou  Glassworks,  the  panel, 
when  viewed  from  surrounding  balcony, 
creates  the  illusion  above  ihe  trees  of  actual 
flight 


“•dflowers  International  Bar 
use  of  stained  gloss 
heighten  atmosphere 
\  J  mportant  is  the 


design,  thus 


Cathedral 
mechanical,  an*. 

Harold  W.  Rambus*, 
busch  Studios.  German 
of  good  quality  for  primary 
glass  tends  to  be  a  bit  harsh  in 
but  very  good  with  secondary-  and  * 
ors. 
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designed  in  broad,  sweeping  strokes,  to  be 
dentifiable  from  so  great  a  distance.  The 
■•  must  first  make  a  careful  color  study.’* 
*(jo  Bech  Rambusch.  President.  Ram- 
'xjs.  “so  that  the  desired  interior  at- 
~eated.  The  fracturing  of  the 
^o,n  of  the  camcs  must  be 
•  as  to  give  proper  scale 
•mcc  the  style  and 


Glass  becoming  scarce 

Glass  is  priced  according  to  color,  with 
deep  reds  and  blues  topping  the  list.  Some 
glass  is  becoming  very  hard  to  get  at  any  price. 
“The  cost  of  both  labor  and  materials  is  on  the 
rise.”  says  R.A.  Manning.  President.  R.A. 
Manning  Co.,  “with  glass  rising  in  price  almost 
10  percent  per  year.  Delivery  dates  range 
from  eight  or  nine  months  on  hand-rolled  glass 
imported  from  Belgium  or  Germany. 

English  glass  is  virtually  impossible  to  im¬ 
port.  and  even  translucent  glass  from  Kokomo 
Glass  Co.  here  in  the  states,  is  becoming 
scarce.  Occasionally  scrap  glass,  cither  pieces 
left  over  from  panels,  or  scraps  salvaged  from 
old  windows,  arc  used. 

The  artist  must  remember  that  a  stained 
glass  window  should  not  be  “a  picture  made 
transparent,  but  a  section  of  the  wall  made 
beautiful."  The  panel  must  take  its  direction 
from  the  architecture  which  gives  it  its 

purpose  for  existing. 

In  a  space  where  illumination  of  dark  in¬ 
teriors  is  necessary,  figures  on  a  light,  almost 
transparent  background  should  be  used.  If  a 
figure  is  placed  high  in  a  clerestory,  it  must  be 


stain, 
of  the  a. 
any  changes 

In  addition  U. 
are  structurally  ». 
about  4  lb.  per  sq.  u 
between  10  and  12  lb.  pci  ^ 

often  reached  w-eights  of  20  ».  * 

ft.,  because  of  laminations  of  g  w 
create  certain  color  effects.) 

The  window’s  wooden  mullions,  and  . 
tural  supports,  embedded  into  the  window 
frame,  actually  support  the  weight  of  the  win¬ 
dow.  “Many  people  feel  these  structural 
necessities  destroy  the  esthetics  of  a  window,” 
explains  Millard,  “but  bars,  reinforcement, 
and  lead  all  contribute  to  the  charm  of  the 
window." 


panels  will  sag.  or  even  break,  if  moved  for 
restoration  or  repair. 

A  large  part  of  contract  stained  glass  work 
is  restoration.  It  is  imperative  to  obtain  the 
services  of  someone  knowledgeable  in  the 
medium.  Glass  types  must  be  matched  exact¬ 
ly.  A  slight  change  in  color  pattern  could 
destroy  the  over-all  effect  of  the  design. 

Texture,  acquired  over  the  years  through 
weathering,  is  an  irreplaceable  quality  in  old 
stained  glass.  Restore  this  glass  in  the  name  of 
“prevention"  and  a  depth  of  quality  which  on¬ 
ly  age  can  provide  is  sacrificed.  Re-leading, 
however,  is  essential. 

There  are  those  who  feel  that  leaded  glass  is 
compatible  with  modern  architecture, 
^ed  glass  does  not  really  harmonize  with 
,  ^  architecture  or  with  architectural 

ls  ^maintains  Peter  Fuller,  General 

.  ^»os  International. 

'delicate,  with  a  light  airi- 


<he  architec- 
<;ontracts 


breaks  with  the  solid 
Architectural  Arts 
Hough  the  win- 


Leave  restoration  to  pro 


Improper  structuring  of  the  panel  will  take 
its  toll  in  time.  Designs  which  are  concentric 
in  nature,  forming  a  "bull’s  eye”  pattern,  will 
eventually  project  outward.  Poorly  supported 


chunks  a. 
either  conci. 
replaced  by  the  . 
face  of  the  chunks,  C^> 
add  brilliance  to  the  gla.  ^ 

They  arc.  of  course.  th».  <^y  sections. 
But  these  sections  function  a:>  .eight-bearing 
material,  and  as  such,  can  be  billed  by 
architects  as  essential  parts  of  the  building. 


CONTRACT 


J 


k 


Among  many  businesses  turning  to  the  use  of 
stained  glass  is  Pilliod's  Cabinet  Company  in 
the  World  trade  Center .  Dallas.  Wanting  to 
add  a  Uxtk  of  warmth  in  their  showroom, 
they  commissioned  1912  lamp  Company. 
to  design  their  door  and  side  windows. 
Demonstrative  of  the  semi-restoration  work 
popular  m  contract  stained  glass  is  the  use  hv 
the  Olla  Podnda  craftsman  s  mall  of  this  an¬ 
tique  semi-circular  glass  window  with  the 
modern  addition  of  their  name. 


a  i'imslass  beauty 
with  new  applications 


ft  3%LlrJ 

LJ 

The  River  Saloon  Restaurant  m  Tucson  put 
three  steamboat-inspired  glass  windows  over 
their  bar  to  add  to  their  decor.  Jhe  windows, 
designed  by  Vai  s  Studio  in  Tucson,  use  sheet 
lead  and  copper  wire  for  the  detail  work. 

A  portion  of  the  Hummingbird  window ,  part 
oi  the  Amoru  a:>  in  Colorado  ishihit  or  artists 

and  craftsmen  works,  is  among  the  co/fec  lion 

of  stained  gla^  art  h\  \une  Biiou.  fab¬ 

ricated  with  authenlu  Imam  gla ITiT- 
design  includes  double  Prilled  icwei-  and 

leveled  glass.  —— — — 


It  has  been  said  that  true  beauty  will 
always  remain  —  that  it  will  transcend  time. 
Such  is  the  case  of  the  stained  glass  window. 
The  translucent  beauty  of  the  mosaic  pattern 
produced  by  sun  fingering  its  way  through  a 
stained  glass  window  is  unsurpassed.  It 
presents  itself  as  a  many  faceted  personality 
producing  a  quiet  feeling  of  serenity  Perhaps 
this  awesome  sight  and  feeling  is  a  part  of 
the  reason  this  ancient  hand-crafted  art  form 
is  currently  enjoying  a  renaissance  of 
popularity. 

Paul  I  ihn  of  Acme  Bi|ou  (ilassworks  a 


And  storied  windows  richly  dight 
Casting  a  dim  religious  light. 

John  Milton 

multi-rlircrtional  stained  glass  studio  in 
Denser  (  nlor.hio  .Ittnluilfx  this  mi.'  nue 
to  the  u.i\f  ol  hunumsm  .inp.uenl  n  .nir 

VO(  l(M\  V.lu'flMN  Ml' 111-  1.1  groups  he.'  Il 

rights  ot  the  indnidual  whit  It  brought  about 

>el>  interest  and  expression  t  mm  this  m- 

have  sum  the  return  ol  the  t  r.itlsman  and  the 
recognition  and  appreciation  that  he 

deserves  ‘More  is  luster  is  no  longer  the 

prevailing  attitude  ot  the  people.  They  want 

and  re<  ognt/e  quality 

1  he  current  renaissance  has  overtones  of  a 
similar  one  in  nineteenth  century  America. 

ft 


The  move  at  that  time,  by  stained  glass 
craftsmen  who  had  migrated  to  America,  was 
seen  as  a  move  against  industrialization.  » 
The  quality  and  timelessness  ol  stained 
glass  work  produced  then  and  now  are 
evidenced  in  the  fact  that  the  craft  itsell  has 
virtually  remained  unaltered  over  the  years 
since  its  invention.  The  steps  and  methods 
used  in  production,  which  include  cutting 
the  glass  by  means  ot  'cartoon*  drawings  and 
soldering  lead  between  the  pieces,  achieved 
such  excellence  in  stained  glass'  early  stages 
that  they  have  been  unable  to  be  improved 
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the  MARKET  PLACE 


epon.  » 

In  beginning  a  stained  glass  work,  |ohn 
Kebrle,  who  has  a  custom  glass  studio  in 
Dallas,  believes  the  hardest  (xxnt  is 
"determining  what  style  the  glass  will  take. 
You  must  take  into  account  the  surroundings 
and  whoever  will  lx*  viewing  the  glass.  Any 
piece  of  art  —  regardless  of  what  it  is  —  has 
to  have  something  that  appeals  to  the  viewer. 

That  appeal  was  one  of  the  dominant 
factors  for  the  early  religious  use  of  stained 
glass.  Many  glass  studios  were  started  by  the 
churches,  thus  much  of  the  glass  work  done 
was  of  this  type.  The  traditional,  old  glass  has 
remained,  along  with  new  glass. 

The  two  main  suppliers  of  new,  domestic 
glass  are  Blenko  and  Kokomo  Opalescent 
with  Germany,  England.  France  and  Belgium 
heading  the  list  of  foreign  suppliers.  As  a 
rule,  domestic  glass  is  most  often  used 
because  of  the  price  of  importing  foreign 
glass.  The  most  common  type  of  glass  is 
antique  glass,  colored  by  means  of  metal 
oxides.  Both  old  and  new  glass  are  being 
used  in  a  variety  of  wav's  and  areas.  Two 
such  areas  involve  the  move  of  stained  glass 
into  contract  and  gift  use. 

In  contract  work,  a  number  of  restaurants 
are  turning  to  stained  glass  decor  to  further 
establish  the  mood  and  period  theme  of  the 
establishment.  Many,  such  as  the  Public  Eve 
in  Memphis,  use  old  glass.  Dick  Fisher, 
owner  of  the  restaurant,  expressed  his 
reasoning  for  using  stained  glass  as  one  of 
both  aesthetic  and  useful  purposes.  "We 
wanted  to  add  to  the  Victorian  atmosphere 
and,  at  the  same  time,  enclose  the  kitchen 
and  separate  it  from  the  dining  area." 

Other  establishments  such  as  the  Randy 
Tar  in  Dallas,  personalize  the  area  by  the  use 


Guild  Arts  &  Crafts,  Inc.  is  one  of  several  gift 
firms  adding  stained  glass  to  their  lines.  Part 
of  their  Stained  Glass  America  Collection, 
small  sculptures  designed  in  series,  is  this 
Animals  of  North  America  group. 

of  new  stained  glass,  designed  to  their 
specifications 

The  addition  of  stained  glass  is  also  seeing 
popularity  in  shopping  areas  such  as  the  Olla 
Podrida.  a  craftsman's  mall  in  Dallas.  The 
developer  of  the  mall  acquired  an  unusual, 
semi-circular  window  for  the  mail's 
entrance,  originally  housed  in  a  Jewish 
temple,  and  wanted  to  retain  its  beauty  yet 
tic  it  in  with  the  mall.  The  addition  of  the 
Olla  Podrida  letters  to  be  inset  into  the 


window  was  commissioned  and  the  window 
has  since  become  a  "calling  card"  lor  the 
mall.  This  tyjx*  of  semi -restoration  work  is 
popular  in  contract  work.  And  businesses 
such  as  Pilliod's  Cabinet  Company's 
showroom  in  the  Dallas  Market  Center's 
World  Trade  Center  are  incorporating 
stained  glass  in  line  with  the  trend. 

An  indication  of  the  popularity  of  stained 
glass  is  its  adoption  by  the  gilt  area  which 
has  enjoyed  a  growing  business  in  glass 
items  ranging  from  Christmas  tree  ornaments 
to  jewelry  boxes. 

One  gift  firm.  Guild  Arts  and  Crafts,  Inc., 
became  interested  in  developing  a  process 
for  manufacturing  a  stained  glass  line  in 
which  metal  parts  would  not  be  restricted  to 
the  traditional  came  and  lead  metal 
characteristics.  Wanting  to  adapt  the  metal 
according  to  the  specific  design  character  of 
each  craft  grouping,  they  developed 
hand-cut  stained  glass  figures 

Robert  Schetter  for  Stained  Glass  Originals 


using  period  decor,  complimented  by  the  use 
of  stained  glass.  Here,  a  Victorian-styled  res¬ 
taurant.  The  Public  Eye.  in  Memphis,  re¬ 
claimed  old  church  windows  to  separate 
their  kitchen  and  dining  areas 


The  popular  reproduction  of  the  Tiffany  lamp 
is  carried  over  into  these  table  lamps  by 
Lanp  Fashion. 

of  Aspen  has  combined  the  use  of  naturally 
preserved  dried  flowers  with  stained  glass  to 
produce  hanging,  decorative  windows  of 
varied  sizes. 

The  Val  line  of  Tucson  has  presented  a 
variety  of  hand-crafted  items  comprised  of 
hanging  ornaments  incor|>orating  leaded 
glass  and  stationary  sculptures.  All  are 


designed  by  the  firm's  head,  Bill  Valentien,  a 
former  architect. 

Art-related  backgrounds  such  as  Mr. 
Valentien's,  are  common  among  studio  and 
gift  designers.  Artists  in  increasing  numlxrs 
are  being  commissioned  by  studios  to  do 
stained  glass  works. 

Possibly  a  carryover  from  this  art  influent  e 

is  the  use  ot  pier  es  done  purely  ,i»  an  .lit 

torm  —  .1  l.nrlv  unexplofnl  area  ol  «.t.mn-<l 

glass.  A  front  runner  in  this  st\le  ot  work  e 

Acme  Bijou's  designer  Inn  Blai  k  who  dors 
pier  es  spe(  i!i,  ,il K  n,r  ,irt  shm-.s  ,t,  <i 
galleries  Many  are  labru  ,ited  with  .luihenlu 

Iilt.im  gl.iss  sU(  h  .is  the  turn  s 
Hummingbird  and  Dragonfly  hangir 

window  displays.  Other  pietes  are  user)  in 

lightboxes  one  ot  main  ;  inn-u.ii  liv-ht 
sources  the  studio  is  exploring  along  with 

lhree-dimenMon.il  ettec  ts  .nut  the  ntih/  mon 

of  sandblast  etc  him;  min  n. 

The  potentialities  for  tuture  stained  glass 
work,  if  one  can  judge  by  the  present,  are 
limitless.  Studio  Stained  Glass,  a  retail  and 
wholesale  glass  studio  in  Kokomo.  Indiana, 
is  one  of  a  growing  number  of  studios  which 
does  not  only  custom  work  but  also  conducts 
lessons  for  the  hobbiest.  Peggy  Ragland, 
owner  and  manager  of  the  studio,  believes 
that  "the  stained  glass  market  is  still 
untapped  in  many  areas.  So  it  is  definitely 
grow  ing.  If  the  past  is  any  indication,  I'd  look 
for  the  trend  to  remain  for  10  to  30  years 
Zane  Farmer  of  Turn  of  the  Centuries 
Antiques  in  Dallas,  believes  that,  due  to  the 
current  renaissance  of  glass,  true  antique 
stained  glass  will  disappear  to  the  point  of 
becoming  obsolete  in  a  matter  of  years.  This 
will  undoubtedly  have  an  effect  on  the  scope 
of  production  of  new  glass. 

As  for  the  present,  Jack  Kramer,  president 
of  Guild  Arts  and  Crafts,  Inc.,  states:  "We 
feel  that  genuine  stained  glass  gittware  will 


Windows  of  stained  glass  m  churches  and 
temples  is  a  tradition  John  Kebrle  designed 
this  window  used  at  a  church  in  Dallas,  one 
of  many  created  by  his  studio 

remain  important  in  the  market  place 
because  the  natural  ingredient  of  variations 
in  glass  characteristics  .  ."  plus  varied  light 
sources  ".  . .  combine  to  make  an  otherwise 
static  craft  object  into  a  vital  living  creation  " 
The  attitude  of  Acme  Bi|ou,  of  linking  the 

traditional  with  ihe  ten  hnojumtal  and 

translating  M>melhme  old  into  somethim; 

new  is  one  seen  m  many  stu  h  obirt  ■> 

beauty  —  insuring  their  tuture  popularity  lor 

years  to  come. 


JANUARY.  1975 
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UNITED  STATES  OF  AMERICA 

GENERAL,  services  administration 


September  14,  1973 


Mr.  Prank  Rhea 
Denver  Mint 
320  Vest  Colfax 
Denver,  CO  80204 

Dear  Mr.  Rhea: 


Region  8 
Denver  Federal  Center 
Denver,  Colorado  80225 


CM 


^our  i^-ormation  and  files  is  a  copy  of  our  Serte’*''  *•  - 
i^bein^sentM&i0^0^  f*r  Cor‘atruction  Ka.-'.asem.nt  Ssrvice/whiei' 

by  chfs  o:*-ce-  *’*e  propose  to  issue  the  preliminary  'rV 

..  .  *  >  197  J  as  a  deadline  for  receiot  by  GSA  o*"  the  --*»<=. 

laanary  proposals  from  prospective  construction  managers.  ^ 

dates*  "1''"Pate  111  Constr“lctlon  Mana«er  review  on  the  above 


v0Ur  inf°mation  is  copy  Of  the  September  10,  1973 
our  desire  to  hsvf **  ^or‘t^;ict  ^eS oti&nion  schedules  which  reflects 

November*of  tMs  yeL"0^"^  10n  "*“*•*  ^  «»*»<*  */  =**- 


1  ^rust  this  meets  with  your  approval. 
Sincerely, 

/ 

DA.VXD  L.  GESS 
Project  Director 
New  Denver  Mint 


Enc .^jures 


K(cp  Freedom  in  Tour  Future  With  US.  Savings  Bonds 


September  10,  197 


Project  No.  72-124 
New  Denver  Mint 
Denver,  Colorado 

Proposed  Schedule  for  Construction  Manager  Contract  Negotiations 

1.  Memo  to  Commissioner,  PBS,  requesting  use  of  Construction 
Manager  Services. 

Date  April  11,  1972 


2.  Receipt  of  authority  from  Commissioner  to  use  CM  services. 
(Tentative  approval  from  Acting  PBS  -  P  received.) 

Date  October  25,  1972 


3.  Signing  of  Memorandum  of  Understanding  and  Agreement  by 
Bureau  of  the  Mint. 

Date  September  10,  1973  (estimated) 


4.  Complete  Findings  and  Determination  for  CM  services  and  approval 
to  use  CM  concept  (by  Central  Office.) 

Date  September  12,  1973  (estimated) 


5.  Prepare  Invitation  Notice  for  Construction  Manager  Services 
(2  days) . 

Date  September  11  and  12,  1973 


6.  Publish  CM  Invitation  Notice  in  Commerce  Daily  Journal,  etc. 
(This  activity  not  necessary  per  Alex  Papademetriou . ) 


7.  Send  Invitation  Notices  to  all  CM  firms  on  GSA  list. 
Date  September  K  1973 


8.  Deadline  for  receipt  of  request  from  interested  CM's. 
Date  September  24,  ^v73 


2. 


9.  Send  request  for  Preliminary  proposal  (without  prices)  to 
interested  firms  (21  -  days  to  reply)  .  (Prepare  50  sets)  . 
Date  September  26.  1^' 


10.  Deadline  for  receipt  of  Preliminary  Proposals  (without  prices)  . 
Date  1:30  p . m . ,  October  16 ,  1973 


11.  Review  of  Preliminary  Proposals  by  CM  selection  review  panel 
Date  October  17,  IS  and  19,  1973 

11.  (a)  Interview  selected  CM  firms . 

Date  October  ,M ,  and  26.  1973 


12.  Send  Invitation  for  price  proposal  to  selected  firms,  CM  firms 
(10  days  to  reply)  . 

Date  October  26,  1973 


13.  Deadline  for  receipt  of  price  proposals. 
Date  1:30  p.m.,  November  2,  1973 


14.  Review  of  price  proposals  by  Project  Director. 
Date  November  3,  1973 


15.  Forward  Selection  Panel's  recommendations  to  the  Central  Office 
for  final  approval  of  the  Administrator. 

Date  November  3,  1973 


16.  Selection  of  the  Construction  Manager  by  the  Administrator. 
Date  November  13,  1073 


17.  Execute  CM  contract. 
Date  November  Id,  1973 


18.  Inform  unsuccessful  offerors  by  letter. 
Date  November  15,  1973 


September  14,  1973 


General  Services  Administration 
Public  Buildings  Service 


Invitation  Notice  for 


Construct. >n  Man..  ■  ement  Services 

1  he  General  Services  Administration  seeks  construction  management 
services  for  the  proposed  new  Denver  Mint,  Denver,  Colorado  to 
provide  approximately  400,000  gross  square  feet  within  an  estimated 
cost  range  between  $40  and  $S0  million,  Including  procurement  and 
installation  of  metal  processing  equipment.  Design  and  construction 
will  be  concurrently  phased  with  separate  construction  contracts 
awarded  as  segments  of  the  design  are  completed  by  the  architect- 
engineer  , 


Consideration  will  be  given  to  firms  or  joint  ventures  generally 
meeting  the  following  requirements: 

1.  Experience  as  a  Construction  Manager  or  potential  com¬ 
petence  to  perform  construction  management  services;  2. 

Shall  be  financially  able  to  provide  the  services  required  by 
the  Government;  3.  Shall  have  competence  in  architectural, 
civil,  mechanical,  electrical  and  structural  engineering; 
construction  estimating;  cost  accounting  and  control;  project 
management;  contract  negotiation  and  administration;  con¬ 
struction  superintendence  and  inspection;  and  other  related 
fields;  4.  Shall  have  constructed  buildings  in  the  general 
geographic  area  of  this  project,  or  have  good  recent  knowledge 
of  local  conditions  in  the  project  area,  or  can  retain  others 
with  such  knowledge;  5.  Be  able  to  provide  professionally 
qualified  personnel  to  staff  the  project;  6.  Have  a  good  Dro- 
fessional  and  business  reputation,  and  an  on-time  performance 
record. 


Prospective  construction  management  firms  or  joint  ventures  who  are 
interested  in  the  project  are  invited,  prior  to  September  24,  1973, 
to  ask  for  Request  for  Preliminary  Proposals  (without  prices)  which 
will  be  issued  by  the  office  below  on  or  by  September  26,  1973.  Pre¬ 
liminary  Proposals  (without  prices)  will  be  received  until  1:  30  p.m. 
on  October  16,  1973  at  GSA,  Region  8  Business  Service  Center,  and 
then  evaluated  on  the  b  us  of  the  requirements  and  criteria  contained 
in  the  Request  for  Preliminary  Proposals .  Subsequent  to  evaluation  of 


2. 


1  re*irr‘;nary  Proposals ,  the  Government  may  hold  a  discussion  with 
each  of  the  ofierers  who  are  deemed  to  be  within  a  competitive  rar.0e 
based  on  evaluation  of  the  written  Preliminary  Proposal.  The  dis-° 
cussion  may  serve  two  purposes:  (1)  It  will  enable  the  offerer  ;o 
c-scuss  his  written  submission  (Preliminary  Prooosal)  for  ournoses 
o:  clantication ,  explanation,  rationale  and  demonstration  of  his 
understanding  oi  the  contract  requirements .  The  discussion  will  be  the 
oasisjor  reevaluation  of  the  Preliminary  Proposal  by  the  Government. 

(2)  The  discussion  may  also  serve  as  a  negotiation .  Should  the 

oiferer  elect  to  modify  his  proposal,  as  a  result  of  the  discussion,  con- 
tirmation  oi  the  modification  should  be  submitted  in  writing  before  a 
c.os-ng  date  established  by  the  Government.  Invitation  for  Price 
Proposals  will  be  requested  from  only  those  firms  or  joint  ventures 
wnose  Preliminary  Proposals  have  been  determined  by  GSA  as  being 
most  favorable.  Only  Price  Proposals  specifically  requested  by  the 
Government  will  be  considered . 


Requests  for  Preliminary  Proposals  shall  be  sent  to: 


General  Services  Administration,  Region  8 

Public  Buildings  Service 

Design  and  Construction  Division 

Building  41 

Denver  Federal  Center 

Denver,  Colorado  80225 

Attention:  Mr  .  David  L  .  Gess 
Project  Director 


Telephone  (303)  234-2645 


THE  DEPARTMENT  OF  THE  TREASURY 


UNITED  STATES  MINT 

Denver  Colo  80204 
June  28,  1972 


OFFICE  OF 
SUPER  INTER  DOT 


Mr.  Robert  L.  Show 

Randolph  Engineering  Co*q>any 

Pittsburgh,  Pennsylvania  15241 

Dear  Mr.  Shaw: 

This  is  in  response  to  your  letter  to  the  Treasury  Depart«nt  of 
June  15,  1972,  regarding  the  construction  of  a  new  U.  S.  Mint  in 
Denver,  Colorado. 

The  decision  has  been  made  by  the  Bureau  of  the  Mint  and  the 
General  Services  Administration  that  the  turn-key  method  will  not 
be  used  in  constructing  the  new  mint.  Our  design  and  construction 
planning  is  based  on  the  following  outline: 

a.  Industrial  process  design  and  buildings /site  design  will 
be  accomplished  by  an  architect-engineer,  with  design  expected 

to  cocaence  about  1  September  1972.  Architect-Engineer  firms 
for  this  purpose  have  been  interviewed  by  GSA  and  the  Bureau  of 
the  Mint  and  A/E  selection  is  iminent. 

b.  The  Bureau  of  the  Mint  will  procure  major  process  equip¬ 
ment  (melting  and  casting,  ingot  hot  rolling,  strip  preparation, 
blanking,  coining,  etc.)  by  the  competitive  bid  procedure  and 
furnish  this  equipment  to  the  constructor/installer  for  installa¬ 
tion.  We  expect  to  award,  in  September  of  1973,  the  major  portion 
of  these  procurement  contracts. 

c.  A  site  preparation,  buildings  construction,  equipment 
installation  contract  will  be  awarded  about  Septenfcer  19^4. 

d.  Some  process  equipment,  operating  tools  and  supplies 
and  furniture  will  be  relocated  from  the  present  mint.  This  will 
be  accomplished  by  Bureau  of  the  Mint  personnel. 

In  addition  to  the  above,  the  General  Services  Administration 
plans  to  contract  with  a  Construction  Management  firm  to  provide 
the  following  services:  detailed  review  of  designs  and  bid  docu¬ 
ments  prepared  by  the  A/E,  primarily  related  to  cost  control, 
construction  feasibility  and  value  engineering;  factory  inspection 
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»ouU  Ilk.  co  have ,  pU.ae  concac/L'S  fh”'^^^. 

Sincere ly. 


Frank  W.  Rhea 
Facilities  Project  Manager 
Bureau  of  the  Mint 
Denver  Mint 

320  West  Colfax  Avenue 
Denver,  Colorado  80204 

FWR:edg 


cc:  Director  of  the  Mint 

Asst.  Director  for  Public  Services 

Superintendent 

Deputy  Superintendent 


INSTALLATIONS  -  RELOCATIONS 


RANDOLPH  ENGINEERING  COMPANY 

PITTSBURGH,  PA.  15241  .  PHONE  412:  941-8800 

June  15,  1972 


The  U.  S.  Treasury  Department 
Pennsylvania  Avenue  at 
15th  Street,  N.W. 
Washington,  D.  C. 


Dear  Sir: 


It  has  recently  come  to  our  attention  that  The  U.  S.  Treasury 
Department  and  the  General  Services  Administration  will  build 
a  new  U.  S.  Mint  on  a  33-acre  tract  on  the  west  bank  of  the  S. 
Platte  River,  between  the  Cresent  yards  and  the  Speer  Blvd.  over¬ 
pass  at  Denver,  Colorado. 


The  intent  of  this  letter  is  to  give  you  some  background  about 
our  company  and  to  convey  to  you  our  interest  in  the  installation 
and/or  relocation  of  machinery  and  equipment  for  this  facility. 

For  more  than  twenty  years  we  have  been  of  service  to  industries 
throughout  the  United  States.  We  have  been  retained  to  perform 
turn-key  installations  or  relocations  which  include  the  scheduling, 
planning,  electrical,  mechanical,  rigging,  millwr ighting,  trans¬ 
portation,  and  all  other  work  and  services  required  for  a  completed 
job. 

You  can  draw  on  our  many  years  of  experience  in  this  specialized 
field  by  retaining  us  to  engineer,  manage  and  perform  your  project 
from  start  to  finish.  This  will  allow  your  key  management  group 
to  continue  in  their  day  to  day  business  roles. 


Please  advise  us  of  the  status  of  this  project  and  as  to  whom  we 
should  contact  having  the  responsibility  for  this  portion  of  the 


work. 


Your  early  response  will  be  greatly  appreciated. 

Thank  you  for  your  time  and  consideration. 

Sincerely  yours. 

Robert  L.  Shaw 
Vice  President 
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THE  DEPARTMENT  OF  THE  TREASURY 
BUREAU  OF  THE  MINT 
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PROCESS 
AND  PROJECT 
MANAGEMENT 


Management 

of  planning  process 

Management  of  planning  process  entails  budgets ; 

allocations ;  competition  for  space 

John  Rutkowski 


John  Kenneth  Gal¬ 
braith  once  remarked  that  a  large 
government  agency  somehow  add¬ 
ed  up  to  “less  than  the  sum  of  its 
parts.”  Unless  a  hospital  board  or 
a  building  committee  strives  for 
humane  as  well  as  economical 
programming  of  space  in  a  new 
building  or  in  an  addition  to  an 
existing  structure,  that  hospital 
will  add  up  to  “Jess  than  the  sum 
of  its  parts.” 

In  calling  for  more  humanity  in 
hospitals,  I  may  seem  to  be  pre¬ 
sumptuous,  for  as  an  architect  I 
have  observed  the  humaneness  and 
dedication  of  most  persons  who 
work  in  and  for  these  institutions. 
But  my  perspective  is  different. 
When  I  say  humanity  I  mean  hu¬ 
mane  spaces. 

Humane  spaces  connotes  vari¬ 
ous  meanings — support  facilities, 
parasitic  space,  the  space  between 
departments,  passive  space,  stor¬ 
age  space,  elbow  room,  the  differ¬ 
ence  between  gross  square  footage 


and  net  square  footage,  “unnec¬ 
essary  space.”  To  the  hospital 
architect,  however,  these  spaces 
make  all  hospitals — small  commu¬ 
nity  hospitals  and  metropolitan 
medical  centers — add  up  to  the 
sum  of  their  parts  and  more. 

Spaces  that  serve  no  purpose  in 
hospitals  never  have  been  justifi¬ 
able,  and  certainly  in  this  day  of 
constricted  federal  funding  and 
reduced  private  support  they  are 
even  less  justifiable.  In  order  to 
guard  against  programming  space 
for  its  own  sake  anywhere  in  a 
hospital,  the  process  of  program¬ 
ming  must  be  prudently  managed 
and  the  competition  for  space, 
tightly  controlled. 

However,  I  do  submit  that  a 
judicious  measure  of  humane 
space,  today  more  than  ever  be¬ 
fore,  is  the  proper  concern  of  a 
hospital’s  policy-making  board 
and  administration.  Because  all  of 
us  not  only  want  but  need  space 
in  hospitals  to  stand,  sit,  eat,  walk, 
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pray,  rest  and  wait,  programming 
such  space  serves  justifiable  pur¬ 
poses.  In  fact,  humane  space  de¬ 
serves  more  consideration  in  the 
programming  process  than  it  often 
gets. 

Architects  espouse  humane  design 

If  an  architectural  firm  with 
experience  in  hospital  design  does 
not  champion  the  cause  of  humane 
spaces,  it  is  unlikely  that  anyone 
will.  For  of  all  the  individuals 
involved  in  the  programming  pro¬ 
cess  (including  the  hospital  con¬ 
sultant  if  one  has  been  retained), 
only  the  architect  is  trained  and 
encouraged  to  envisage  the  com¬ 
pleted  building  in  its  human  as 
well  as  its  functional  and  eco¬ 
nomic  dimensions. 

For  this  reason,  a  hospital  board 
or  building  committee  is  well  ad¬ 
vised  to  choose  its  architect  in  the 
earliest  stages,  before  program¬ 
ming  begins.  After  all,  the  first 
step  in  effective  management  of 


the  programming  process  is  to 
make  sure  that  the  process  itself 
is  based  upon  sound  premises.  The 
most  comprehensive  and  economi¬ 
cal  hospital  programs  are  conceived 
within  the  context  of  master  plans 
that  anticipate  future  relationships 
as  well  as  define  current  needs. 

When  viewed  in  this  larger  con¬ 
text,  there  is  a  direct  relationship 
between  the  scope  of  the  program¬ 
ming  process  and  the  length  of 
time  that  the  completed  facility 
will  continue  to  deliver  the  high 
degree  of  operating  efficiency  it 
initially  achieves.  The  hospital 
that  is  building  for  the  future — 
to  do  otherwise  is  to  deny  there 
will  be  a  future— should  look  be¬ 
yond  immediate  needs  and  capa¬ 
bilities. 

It’s  important  to  be  a  dreamer 
and  to  look  ahead  to  at  least  the 
second  stage  of  the  programming 
process  at  the  very  outset.  The 
architect  is  responsible  for  process 
management  at  this  point.  He 
manages  the  dreaming,  asks  ques¬ 
tions  that  open  new  lines  of  in¬ 
quiry,  and  seeks  to  sharpen  the 
focus  of  other  participants  in  the 
endeavor.  For  example,  the  insti¬ 
tution  should  compare  its  view  of 
the  future  with  the  view  held  by 
any  health  care  planning  agencies 
in  the  area. 

Collecting  program  information 

Gathering  program  information 
from  various  departments  of  the 
hospital  proceeds  along  similar 
lines.  In  this  instance,  however, 
process  management  is  best  shared 
by  the  architect  and  a  liaison  for 
the  owner.  Departmental  needs 
for  space,  as  perceived  by  the 


heads  of  departments,  can  be  sub¬ 
mitted  in  writing  or  obtained  in 
personal  interviews. 

Department  heads  should  be 
asked  to  write  something  down 
and  thus  preclude  vague  or  hur¬ 
riedly  stated  requests.  The  archi¬ 
tect  then  conducts  personal  inter¬ 
views  during  which  he  often  seeks 
to  clarify  information  that  has 
been  submitted.  A  face-to-face 
conversation  with  the  appropriate 
department  head  serves  this  pur¬ 
pose  best.  Furthermore,  it  pro¬ 
vides  the  architect  an  opportunity 
to  temper  the  optimism  or  the 
pessimism  that  users  of  hospital 
space  often  express.  In  this  col¬ 
lective  client  relationship,  the  ar¬ 
chitect  has  a  responsibility  to  help 
each  department  head  relate  his 
own  special  needs  to  those  of  the 
institution  and  the  community. 

For  example,  if  the  head  of  an 
emergency  department  is  so  be¬ 
leaguered  that  he  optimistically 
believes  one  additional  room  would 
be  a  real  godsend,  the  architect 
must  stretch  that  man’s  thinking. 
Sometimes,  however,  the  head  of 
an  emergency  department  may  in¬ 
sist  that  he  can  survive  only  with 
new  spaces  that  the  architect 
knows  are  beyond  the  budget.  In 
this  case,  process  management  is 
well  served  if  the  architect  can 
modify  the  man’s  pessimism  by 
discussing  realistic  and  feasible 
improvements  that  responses  to  the 
following  questions  suggest.  Does 
the  emergency  department  serve 
an  urban  or  a  rural  area?  If  rural, 
is  there  an  interstate  highway 
nearby?  How  much  routine  treat¬ 
ment  will  there  be  of  mobile  su¬ 
burbanites  who  don’t  have  family 
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more  work  space  or  onl)  a  place 
to  keep  waiting  patients  out  from 
underfoot?  If  the  budget  were  un¬ 
limited,  which  it  is  not,  what 
would  give  you  an  ideal  setup 
here?  What  new  equipment  do  you 
foresee? 

Searching  for  the  concepts  and 
conditions  that  will  have  a  bearing 
on  design,  the  architect  repeats 
this  process  with  all  department 
heads.  At  this  juncture,  he  is  less 
interested  in  solving  problems 
than  in  collecting  problems  that 
exist.  In  the  interests  of  a  humane 
and  efficient  building,  he  also  is 
probing  for  problems  that  remain 
undetected  or  undefined.  Whatever 
the  outlook  of  each  department 
head,  the  architect  who  is  sensitive 
to  the  interrelationship  of  hospi¬ 
tals  to  communities  and  depart¬ 
ments  to  departments,  considers 
these  conversations  indispensable. 

In  practice  as  in  theory,  space 
programming  should  be  based 
upon  need:  it  should  not  be  based 
upon  such  factors  as  the  seniority 
of  the  personnel  involved.  This 
fact  of  good  process  management 
and  the  inevitable  proposals  to 
deviate  from  it  constantly  must 
be  weighed  by  the  architect  and 
the  owner’s  liaison  man.  The  ulti¬ 
mate  cost  of  a  building  reflects  the 
owner’s  program.  The  program  re¬ 
flects  needs  that  must  be  neither 
understated  nor  overestimated. 

Evaluating  the  information 

The  architect  now  must  organize 
and  analyze  the  mass  of  facts, 
opinions,  hopes,  dreams,  com¬ 
plaints,  and  ideas  that  he  has 
collected.  As  he  separates  basic 
information  from  minor  detail,  his 
responsibility  to  the  institution  as 
a  whole  and  his  understanding  of 
budget  restraints  come  into  play. 
He  applies  past  experience  to  new 
situations.  Implications  of  form 
may  be  emerging  from  the  com¬ 
piled  information,  but  because  an 
architect  is  assessing  the  data  a 
design  concept  cannot  “force  it¬ 
self’’  spontaneously  into  the  pro¬ 
cess  and  dictate  a  building  incom- 
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patible  with  the  site  or  the  budget. 

After  he  has  compiled  the  net 
space  needs  of  the  departments 
that  will  occupy  the  new  building 
or  addition,  the  architect  discusses 
his  findings  with  the  client  liaison. 
Together  they  equate  these  space 
needs  with  the  budget  and  with 
the  institution’s  master  plan.  They 
resolve  disparities  between  the 
stated  functional  needs  of  depart¬ 
ments  and  the  practical  limits  of 
square  footage  that  can  be  af¬ 
forded. 

Time  spent  in  preliminary  long- 
range  thinking  begins  to  pay  off 
here.  The  client  who  has  been 
encouraged  to  think  in  terms  more 
comprehensive  than  “cost  per  bed” 
now  can  weigh  the  institution’s 
alternatives  more  quickly  and  with 
greater  confidence.  For  example, 
he  understands  that  the  cost  of  a 
300-bed  “chassis”  (the  basic  fa¬ 
cility  needed  to  serve  300  beds) 
should  be  applied  not  only  to  the 
100  beds  initially  being  built  but 
also  to  future  beds  that  will  cost 
relatively  less  because  the  facility 
to  serve  them  actually  will  exist. 

To  the  net  square  footage  in  this 
evolving  program  the  architect 
adds  a  “planning  factor”  for  non¬ 
technical,  humane  spaces  (corri¬ 
dors,  mechanical  areas,  elevators, 
toilets,  attractive  eating  facili¬ 
ties,  an  area  adjacent  to  the 
lobby  for  wheelchairs,  and  de¬ 
livered  flowers).  At  this  point, 
process  management  primarily  is 
a  client  responsibility.  The  archi¬ 
tect  serves  as  advocate,  counting 
fractional  percentages  in  his  effort 
to  defend  a  measure  of  humane 
space  by  decrying  the  same  econ¬ 
omies  he  espoused  during  his  talks 
with  department  heads. 

Net  square  footage  plus  plan¬ 
ning  factor  equals  gross  square 
footage.  Drawing  upon  prior  ex¬ 
perience  with  hospital  space  pro¬ 
gramming,  the  architect  obtains 
his  best  possible  estimate  of  the 
overall  cost  per  square  foot.  With 
the  assistance  of  the  client  liaison, 
he  now  is  ready  to  revisit  the  de¬ 
partment  heads  and  to  discuss 
departmental  function  in  terms  of 
square  footage  allocations.  As  in 
the  earlier  stage  when  he  was 
collecting  data  on  functions  and 
needs,  the  architect  shares  his  per¬ 


spective  with  department  heads. 
All  clients  have  initial  and  under¬ 
standable  notions,  based  upon  past 
experience,  of  what  they  need. 
Some  wish  to  recreate  their  old 
spaces  in  the  new  building  because 
they  are  sure  nothing  could  be 
better.  Others  are  so  uphappy  with 
their  exisiting  spaces  that  they 
insist  upon  totally  different  ar¬ 
rangements  even  though  (from 
all  the  architect  can  determine) 
minor  adjustments  in  space  and 
equipment  would  make  the  same 
square  footage  work  significantly 
better. 

With  the  help  of  each  depart¬ 
ment  head,  the  architect  considers 
the  deployment  of  department 
personnel,  within  departmental 
spaces  and  elsewhere  in  the  hos¬ 
pital.  He  explains  how  an  existing 
building  may  influence  the  ar¬ 
rangement  of  spaces  in  a  pro¬ 
jected  addition.  He  introduces  the 
recurrent  dimensions  of  economi¬ 
cal,  modular  design.  He  helps  the 
department  to  think  in  three  di¬ 
mensions.  For  example,  in  a  mod¬ 
ern  elevator  one  sometimes  can 
get  to  rooms  on  different  floors  in 
less  time  than  it  takes  to  reach 
rooms  located  on  the  same  floor. 

As  the  process  continues,  priori¬ 
ties  for  adjacent  spaces  emerge: 
the  emergency  department  should 
be  near  surgery,  surgery  should  be 
near  central  sterile  supply,  the 
dietary  department  should  be  near 
the  kitchen,  and  nurses’  stations 
should  be  near  patient  rooms.  In 
fact,  so  many  desirable  relation¬ 
ships  are  listed  that  the  architect, 
translating  these  conflicting  priori¬ 
ties  into  form,  can  theorize  the 
ideal  hospital  as  a  perfect  sphere, 
with  each  department  at  the  cen¬ 
ter. 

Efficient  process  management, 
however,  calls  for  timely  estab¬ 
lishment  of  “optimum  adjacencies.” 
These  can  be  hard  choices  that 
involve  more  than  the  obviously 
crucial  relationships  between  sur¬ 
gery,  radiology,  and  intensive 
care.  For  example,  if  the  new 
building  is  to  stand  on  a  two- 
sided  city  lot  hemmed  in  by  ex¬ 
isting  structures,  should  the  emer¬ 
gency  entrance  be  adjacent  to  the 
service  entrance  or  to  the  visitors’ 
entrance?  Neither  is  desirable,  but 


site  limitations  dictate  a  choice. 

Establishing  optimum  adjacencies 

In  establishing  optimum  adja¬ 
cencies  and  trying  to  create  shared 
spaces,  the  architect  generally  is 
guided  by  the  functional  division 
of  hospitals  into  spaces  devoted  to 
patient  care,  administration  and 
public  usage,  medical  services,  and 
parking.  To  the  extent  possible, 
spaces  in  which  similar  activities 
occur  are  grouped  together  to  fa¬ 
cilitate  future  changes.  Because 
medical  services  entail  the  great¬ 
est  scientific  and  technological 
change,  these  spaces  warrant  max¬ 
imum  scrutiny  in  the  program¬ 
ming  process. 

At  this  point,  the  use  of  a  com¬ 
puter  is  advantageous.  It  swiftly 
generates  and  displays  all  the 
space  combinations  that  the  ar¬ 
chitect  and  client  should  consider. 
A  computer’s  apparent  “objectiv¬ 
ity”  may  influence  some  depart¬ 
ment  heads  to  accept  the  reality 
of  finite  space  more  readily  than 
the  architect’s  presentation.  From 
the  standpoint  of  process  manage¬ 
ment,  a  computer  saves  valuable 
time  and  therefore  money. 

As  in  other  applications  of  com¬ 
puter  technology,  the  computer  is 
not  a  substitute  for  professional 
judgment.  It  does  relieve  the  ar¬ 
chitect  of  lengthy,  repetitive  cal¬ 
culations  but  it  cannot  make  space 
in  a  hospital  more  easily  inter¬ 
changeable.  Furthermore,  not  even 
a  computer  can  help  the  architect 
satisfy  more  than  75  or  80  per  cent 
of  the  acknowledged  needs  for 
space  in  specified  relationships. 
For  this  reason  if  for  no  other, 
responsibility  for  managing  the 
programming  process  now  must 
be  assumed  by  the  client. 

Devising  a  space  program  that 
strives  to  meet  the  diverse  needs 
of  a  complex  health  care  facility 
is  a  logical  responsibility  for  the 
architect  who  ultimately  will  de¬ 
sign  it.  Selling  the  wisdom  of  the 
program,  so  that  design  work  can 
begin,  calls  for  leadership  within 
the  institution.  I  believe  that  the 
hospital  administrator  is  capable 
of  providing  leadership  after  he 
has  shared  management  of  the 
programming  process  with  the  ar¬ 
chitect  and  the  consultant.  ■ 
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Special  report  on 
construction  management: 

□  Amid  controversy,  CM  blossoms 

□  Owner’s  view  of  the  construction 
manager  generally  favorable 

□  GSA  spearheads  CM;  will  use  it 
extensively  in  the  future 

□  No  uniform  guidelines  on  CM  fees 


Corporate  headquarters  preserves  rustic  scene 


Mindful  that  this  is  an  ecological 
age,  Architects  Vincent  Kling 
and  Partners  gracefully  set  four 
stories  of  steel,  glass  and 
masonry  in  a  pastoral  scene  at 
historic  Valley  Forge  for  National 
Liberty  Corp. 


If  you're  going  to  build  a  new 
headquarters  complex  in  this 
ecological  age,  it  makes  good  sense 
to  select  a  92-acre,  picturesquely- 
wooded  and  rolling  site  with  a 
stream  winding  through  it.  And  also 
to  have  your  building  designed  and 
located  to  preserve — and  hopefully, 
enhance — that  site. 

That  is  what  National  Liberty 
Corp.  did  for  its  new  headquarters 
facility  near  historic  Valley 
Forge  Park  in  southeastern 
Pennsylvania.  The  four-story  steel, 
glass,  and  masonry  building,  placed 
unobtrusively  at  one  of  the  site’s 
lowest  points,  sits  comfortably  in 
its  pastoral  setting. 

The  building  literally  bridges 
the  small  stream,  allowing  it  to 
flow  unhampered.  A  man-made 
lake  just  north  of  the  building  adds 
a  finishing  touch  to  the  rustic 
scene. 

The  architects,  Vincent  G.  Kling 
&  Partners,  created  an  oblong 
building,  92-  by  360-ft  long.  The 
longitudinal  axis  runs  east  and  west. 
Masonry  stair  towers  placed  near 
each  end  of  the  north  and  south 
elevations  accent  the  bridge  effect 
by  appearing  to  anchor  the 
building  to  the  ground. 

Entrance  court  greets  visitors 

Employees  and  visitors,  walking 
into  the  main  building  entrance  at 
the  far  east  end  of  the  structure, 
first  pass  through  a  one-story 
vestibule  area.  They  then  move 
into  a  four-story-high  reception 
court  surrounded  by  window  walls. 

Because  National  Liberty  Corp. 
is  the  parent  company  of  a  group 
of  insurance  and  marketing 
companies,  the  headquarters 
building  houses  the  several 
subsidiary  firms.  Each  of  the  five 
subsidiaries  functions  separately 
but  maintains  a  close  relationship 
with  the  parent  corporation.  The 


Placed  on  one  of  the  lowest 
points  of  its  92-acre  site,  the 
National  Liberty  Corp. 
headquarters  building  sits 
comfortably  in  its  pastoral  setting, 
bridging  a  small  stream  which 
winds  its  way  through  the 
property.  The  design  features  a 
weathering  steel  and  solar  glass 
sun  control  detail.  A  four-story 
entrance  court  greets  visitors. 
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architectural  design  reflects  this 
relationship. 

Corporate  executive  offices  on  the 
top  floor  express  the  umbrella 
function  of  the  parent  company. 
On  remaining  floors,  offices  are 
located  around  the  building 
perimeter  with  frequent 
interruptions  to  afford  views  of  the 
surrounding  countryside.  A  large 
employee  dining  room  on  the 
ground  level  is  oriented  to  the  open 
space  over  the  stream. 

Floor  plans  are  based  on  a 
20-ft  bay.  Eighteen  bays  run 
longitudinally;  across  the 
latitudinal  dimension  is  a  central 
52-ft  clear  span  area  with  one  20-ft 
bay  at  each  end.  The  end  bays 
accommodate  12- ft  wide  offices  and 
an  8-ft  corridor.  The  center  clear 
span  area  provides  unpartitioned 
general  working  space,  except  at 
the  top  floor  where  executive  offices 
are  arranged  around  an  executive 
secretarial  pool. 

In  the  20-ft  bays,  ceilings  are  8-ft 
8-in.  high;  in  the  52-ft  clear  span 
areas,  ceilings  are  raised  to  a  10-ft 
6-in.  height  to  achieve  better 
proportions  visually.  The  ceiling 
variation  also  lends  itself  to 
perimeter  HVAC  distribution. 

Materials  relate  to  setting 

The  architects  chose  an  earthy 
palette  of  materials  and  colors  that 
would  relate  to  the  rustic  setting. 
Helmut  W.  Krohnemann,  the  Kling 
project  architect,  explained,  We 
worked  with  natural  materials 
such  as  masonry  and  weathering 


executive  board  room,  a  detailed 
ceiling  was  created  by  placing  oiled 
black  American  cherry  wood 
battens  in  concentric  squares  within 
a  structural  grid.  The  battens  are 
set  on  a  fiberglass  acoustical  panel 
covered  with  linen  fabric.  Light 
fixtures  are  integrated  into  the 
batten  pattern.  A  perimeter  soffit 
accommodates  wall-washing  light 
fixtures  and  air  distribution  grilles. 

Cherry  wood  is  used  throughout 
the  interiors  in  cabinets,  trim,  and 
other  casework.  It  is  also  featured 
in  linear  batten  strips  in  the 
employee  dining  room  ceiling. 

The  headquarters  building 
accommodates  750  people  in  its 
137,000-sf.  Now  under  construction 
and  scheduled  for  completion  in 
March  1973  is  a  second  building, 
located  just  south  of  the 
headquarters  structure.  This 
building  will  provide  100,000-sf  of 
floor  space  for  insurance 
underwriting  employees.  They  will 
be  compatible  and  will  be 
connected  by  corridor /bridges. 

The  master  plan  developed  by 
the  Kling  office  calls  for 
preservation  of  an  existing  stone 
grist  mill  on  the  site  which  is 
belived  to  be  about  200  y ear ^  old. 
The  master  plan  is  an  expression 
of  National  Liberty’s  underlying 
rationale  for  its  developing 
headquarters  complex — a  rationale 
which  honors  the  old  while 
observing  the  new.  As  project 
architect  Krohenemann  puts  it, 
“The  buildings  work  with  the  land, 
not  against  it.”  □ 


steel.  We  think  of  weathering  steel 
as  a  ‘natural’  material  because  of 
the  oxidation  process  which  it 
undergoes.  That  process  will,  of 
course,  cause  the  material  to  take 
on  a  rich,  dark  brown  patina  that 
will  complement  the  natural 
surroundings.  To  harmonize  with 
the  steel,  the  brick  is  a  dark  brown 
hue  with  a  purplish  sheen. 

Bronzed  solar  glass  is  featured  floor 
to  ceiling  in  windows.” 

The  glass  forms  an  insulating 
curtain  wall  consisting  of  a 
air  space  separating  an  inside  pane 
of  clear  plate  glass  and  the  exterior 
sheet  of  solar  glass. 

Building  has  'sunglasses’ 

The  Kling  designers  added  an 
additional  sun  control  detail,  which 
Krohnemann  describes  whimsically 
as  “sunglasses”  for  the  building. 

At  each  floor  on  the  east,  south, 
and  west  walls,  a  series  of  sheets 
of  bronze-tinted  glass  are  set  into 
weathering  steel  frames  and 
supported  3-ft  from  the  window 
wall  by  cantilevered  beams.  A 
catwalk,  also  of  weathering  steel, 
spans  the  space  between  the  framed 
glass  strips  and  the  window  wall. 
The  detail  plays  a  triple  role: 
sunshade  device,  window  washing 
aid,  and,  most  noticeably,  an  accent 
of  contemporary  design. 

The  building’s  interiors  exhibit 
many  examples  of  the  clows 
teamwork  between  the  Kling 
designers  and  the  mechanical 
engineers,  Perrin  &  Hamig  of  St. 
Tallin.  Mo.  For  inatance,  in  the 
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Design  firm  case  study 


Vincent  G.  Kling&  Partners 

By  John  Anderson 

Philadelphia’s  architectural  giant  moves  toward  closer  harmony  between  architectural  and  interior 
design  divisions  as  architect  Don  Kriebel  joins  Ralph  Melick  in  directorship  of  Kling/Interior  Design 
Their  major  goal:  Earlier  involvement  in  the  program  and  “people  problems”  that  make  a  building  work. 


Vincent  G.  Kling’s  renowned  architec¬ 
tural  firm  has  been  involved  in  interior 
design  ever  since  Kling  set  up  his  Phila¬ 
delphia  practice  in  1946  as  a  two-man 
operation.  At  that  stage  Kling  was  his 
own  interior  designer,  as  well  as  his 
own  draftsman,  model-maker,  spec- 
writer,  and  everything  else.  Growth- 
minded  from  the  start,  Kling  didn’t  stay 
small  for  long.  His  first  major  commis¬ 
sion  was  the  Institute  for  Cancer  Re¬ 
search  at  Fox  Chase  in  suburban  Phila¬ 
delphia,  shortly  followed  by  Lankenau 
Hospital  in  Overbrook,  Pa.,  for  which 
his  firm  earned  the  AIA’s  First  Honor 
Award  in  Hospital  Architecture  in  1954. 
Today,  Vincent  Kling  presides  as  Man¬ 
aging  Partner  over  Philadelphia’s  largest 
architectural  firm,  and  one  of  the  larg¬ 
est  in  the  country,  with  a  staff  of  over 
375  and  more  than  600  buildings  to  its 
credit  at  a  total  value  of  over  two  bil¬ 
lion  dollars. 

The  Kling  firm  changed  from  an  as- 
sociateship  (Vincent  G.  Kling  &  Asso¬ 
ciates)  to  a  partnership  on  January  1, 
1971,  and  at  the  same  time  further  ex¬ 
panded  its  services  as  a  multi-disciplin¬ 
ary  environmental  design  organization. 
The  firm  now  includes  six  divisions, 
under  the  following  titles: 

Vincent  G.  Kling  &  Partners — 
Architecture 

Kling, /Leopold,  Inc.— Engineering 
Kling/Planning — 

Landscape  Architecture /Planning 
Kling/Interior  Design 
Kling /Computer  Sciences 
Seri /Kling  International — Paris 
Elevating  Kling/Interior  Design 


In  line  with  the  partnership’s  intent 
to  fortify  its  all-round  competencies,  the 
interior  design  division  was  recently 
strengthened  with  a  new  director,  a  new 
title  (Kling/Interior  Design),  and  a  new 
directive  to  elevate  the  status  of  the 
interiors  division  within  the  firm.  As  a 
policy,  Kling  had  always  tried  to  get  the 
interior  design  staff  to  work  hand-in- 
glove  with  the  architects  on  each  job. 
But  the  practice  often  fell  short  of  the 
principle,  and  in  too  many  cases  the 
interiors  group  came  in  on  a  job  rather 
late  in  the  day.  This  was  often  due  to 


the  fact  that — as  is  true  in  many  large 
architectural  firms — the  Kling  interiors 
division  had  not  always  enjoyed  the 
highest  esteem  of  the  staff  architects. 
“Powder-puffing”  was  an  appellation 
often  heard  in  the  architectural  studios 
(especially  from  the  younger  architects) 
in  reference  to  the  services  of  the  in¬ 
terior  design  division.  It  wasn’t  neces¬ 
sarily  the  quality  of  the  work  that  got 
bad-mouthed;  rather,  the  whole  interior 
design  effort  left  many  of  the  architects 
cold  and  uninterested,  as  a  lesser  rung 
on  the  scale  of  creative  endeavor. 

Kling  himself  never  had  such  atti¬ 
tudes.  He  has  always  felt  that  the  in¬ 
teriors  of  a  building  are  an  integral  part 
of  the  architectural  conception.  “What 
happens  inside  a  building  determines 
what  happens  outside,”  he  says,  “and 
if  you  don’t  have  this  in  mind  while 
you’re  designing  a  building,  you  can 
get  some  pretty  brittle  results.” 

Kriebel  Named  Director 

Recognizing  that  a  certain  disharmony 
existed  between  the  architectural  and 
interiors  division,  the  partners  last  fall 
bridged  the  gap  by  appointing  Don 
Kriebel  director  of  the  interior  design 
division,  teaming  up  with  Ralph  B. 
Melick,  who  continues  as  administra¬ 
tive  director  of  the  division.  Kriebel — 
a  registered  architect  with  a  1952  archi¬ 
tectural  degree  from  the  University  of 
Pennsylvania,  and  who  later  studied 
planning  on  a  Fulbright  at  the  Univer¬ 
sity  of  Liverpool — has  been  with  Kling 
for  16  years,  serving  for  much  of  that 
period  as  a  project  architect. 

In  announcing  Kriebel’s  new  assign¬ 
ment,  Kling  last  October  sent  around 
an  All  Staff  Memo  emphatically  pro¬ 
moting  “a  more  coherent  working  ar¬ 
rangement  between  the  architects  and 
the  interior  designers”: 

‘We  must  eliminate  the  break  in 
sequence  which  tends  to  exist  be¬ 
tween  building  design  and  interior 
design.  They  are  one  and  the  same 
process,  with  certain  people  more 
endowed  in  one  area  than  in  the 
other. 

“ Understanding  the  people  problems 
in  our  building  designs  starts  with 


the  earliest  examination  of  the  re¬ 
quirements  which  form  the  pro¬ 
gram,  the  concept  of  the  spaces, 
their  functions,  their  human  touches, 
their  creature  comforts,  their  aes¬ 
thetic  merits,  and  their  engineering 
concepts.  We  want  the  interior  de¬ 
sign  staff  to  amalgamate  with  the 
architectural  team  in  these  early 
stages  and  stay  with  the  process 
until  the  design  is  frozen.  Don 
Kriebel  has  volunteered  to  under¬ 
take  this  task,  and  as  head  of  the 
division,  bring  the  necessary  joint 
action  and  liaison  into  being.'* 

It  would  seem  that  the  right  man  was 
chosen  for  the  job.  Aside  from  the  very 
important  fact  that  Kriebel  enjoys  the 
respect  and  confidence  of  the  architects 
as  one  of  their  own  (“They  know  I 
know  how  to  build  a  building,”  he  says), 
Kriebel  is  intensely  concerned  with  the 
intimate  ways  a  building  touches  upon 
the  individual — the  individual  who  is 
not  simply  an  observer  but  a  user  of 
the  building.  “Buildings  themselves,”  he 
says,  “—the  way  they  look  on  the  out¬ 
side  doesn’t  really  matter  very  much 
to  the  people  who  spend  all  day  in  them. 
No  matter  how  beautiful  a  building,  the 
people  who  live  and  work  in  it  won’t 
like  it  unless  it  works  for  them.” 

Snapshots  in  Kling  interior  design  division: 

Don  Kriebel  and  Ralph  Melick  in  conference 
room  of  interiors  division.  Wall  panels 
in  the  square  room  are  in  two  layers  of 
eight  different  woods.  Ceiling  is  equipped 
with  varied  lighting  to  test  out  colors  under 
different  light  sources. 

2. 

Jerry  Sellers,  Gabriele  Windecke, 

Rebecca  Gottshall. 

3. 

Frederick  Thomas 

4. 

Fran  Rorer,  Frances  Robertson. 

5. 

Karen  Daroff. 

6. 

Gabriele  Windecke,  Jerry  Sellers. 

7. 

Fran  Marx  Berit. 

8. 

Jeanette  Kennard,  administrative  assistant 

9. 

Samuel  Joseph  Merlino,  Jr.,  Lucille  Kaplan 

10. 

The  reception  area  of  the  Kling  offices  is  used 
for  changing  exhibitions  by  various  divisions 
of  the  firm.  This  is  a  recent  installation 
by  Kling/Interior  Design. 
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photographs  by  jules  schick 
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Vincent  G.  Kling  &  Partners 


The  way  a  building  works  for  people 
is  perhaps  as  good  a  definition  as  one 
can  get  for  the  program  of  a  building, 
and  it  is  in  this  area  that  Kriebel  and 
Melick  place  their  highest  hopes  for  the 
newly  invigorated  interior  design  divi¬ 
sion.  “Sometimes  Tm  not  quite  sure 
whether  the  program  made  the  building 
or  the  building  made  the  program,” 
Kriebel  says  with  a  laugh.  And  Ralph 
Melick  adds:  “The  interior  design  staff 
should  be  involved  very  early  in  any 
building  project,  working  with  the  archi¬ 
tects  from  the  beginning  to  develop  a 
program  that  would  really — and  not 
just  theoretically,  or  hopefully — work 
for  the  people  that  will  use  the  building. 
Our  interior  designers  should  do  a  lot 
more  interviewing,  more  research  into 
the  functional  requirements,  more  test¬ 
ing-out  of  spatial  solutions,  before  the 
architects  go  ahead  with  the  building 
design.” 

“If  we  can  overcome  the  egos  of  our 
architects,”  says  Kriebel,  “and  they  are 
ready  to  think  of  us  not  as  cosmeticians 
but  as  allies  and  partners  in  achieving 
the  best  possible  building,  I  think  we 
can  make  it  that  much  easier  for  them 
to  get  the  building  done.” 

Melick  the  Administrative  Head 

Ralph  B.  Melick,  who  joined  the  Kling 
firm  in  January  1970  as  head  of  the 
interior  design  division,  continues  in 
charge  of  administrative  and  fiscal  re¬ 
sponsibilities  of  Kling/Interior  Design. 
An  industrial  designer  by  training  (Uni¬ 
versity  of  Cincinnati,  1962),  he  was  a 
Senior  Associate  in  charge  of  adminis¬ 
tration  at  Becker  and  Becker  Associates 
in  New  York  before  joining  Kling.  Krie¬ 
bel  and  Melick  work  together  as  a  team, 
supplementing  and  reinforcing  one 
another  according  to  their  talents  and 
personalities.  Kriebel  is  the  spiritual 
center  of  the  division,  providing  archi¬ 
tectural  and  design  control,  and  the  vital 
link  with  the  architects.  Melick  is  the 
operational  chief;  he  is  the  man  in 
charge  of  budgets,  manpower,  schedul¬ 
ing,  outside  contacts,  solicitation  of  new 
business,  and  the  like  for  Kling  Interior 
Design. 

Kriebel  and  Melick  both  realize  that 


if  their  division  is  to  gain  a  stronger 
standing  in  the  architects*  eyes,  the  in¬ 
terior  design  staff  must  improve  and 
expand  its  own  competencies,  and  adopt 
a  prouder  and  more  ambitious  concep¬ 
tion  of  its  role.  There  are  nine  interior 
designers  currently  in  the  division  in 
addition  to  Melick  and  Kriebel.  They 
would  like  to  add  two  more,  with  strong 
technical  and  architectural  skills. 

“We  want  our  people  to  think  more 
architecturally,  and  better  understand 
the  architectural  concepts  and  prob¬ 
lems,’*  says  Kriebel.  As  an  architect 
himself,  Kriebel  values  and  comprehends 
the  architect’s  intentions,  and  he  directs 
and  evaluates  the  interior  designers* 
work  for  its  suitability  in  a  particular 
architectural  conception. 

Increased  Technical  Skills 

Kriebel  and  Melick  also  want  to  get 
more  involved  in  mechanical  systems 
— acoustics,  lighting,  air  control,  com¬ 
munications,  etc. — and  improve  their 
liaison  with  Kling/Leopold,  Inc.,  the  engi¬ 
neering  division  of  the  firm.  They  want 
to  test  out  the  usability  of  spaces,  with 
mock-ups,  even  more  than  they  have 
done.  And  they  hope  to  make  greater 
use  of  the  battery  of  computers  avail¬ 
able  in  the  Kling  offices.  “A  computer,** 
says  Kriebel,  “can  show  you  five  dif¬ 
ferent  ways  a  space  can  work  in  a 
matter  of  minutes.” 

Kling/Interior  Design  is  a  separate 
accounting  entity  within  the  parent  firm. 
Fees  are  based  solely  on  time  expended 
and  do  not  include  markup  on  specified 
furnishings.  Full  architectural  discounts 
on  furnishings  are  passed  on  to  clients. 

Even  as  Don  Kriebel  and  Ralph  Melick 
strive  toward  closer  collaboration  with 
the  Kling  architects,  they  also  actively 
pursue  independent  work  for  Kling/In¬ 
terior  Design,  in  buildings  (new  or  old) 
by  other  architects  and  in  older  Kling 
buildings  that  come  due  for  interior 
remodeling.  One  assumption  they  wish 
to  disabuse  prospective  clients  of  is  that 
the  enormous  Kling  firm  is  interested 
only  i;  et  $  jobs.  Kling/Interior 
Design  want*  *  smaller  jobs,  too,  and 
they  feel  t  it  ack-up  provided  by 
the  parent  finv.  j.  ts  them  in  a  sound 


position  to  deliver  a  highly  polished 
product  with  the  utmost  efficiency  in 
jobs  of  any  scale.  The  interiors  division 
uses  such  services  of  the  parent  firm 
as  drafting,  estimating,  and  computerized 
specification  writing  and  scheduling. 
“We  have  the  space  for  building  mock- 
ups,”  Kriebel  and  Melick  point  out;  “we 
have  computers  available  for  space 
studies;  we  have  technical  experts  in 
lighting  and  acoustics  and  communica¬ 
tions  and  air  conditioning  right  here. 
All  told,  our  interior  design  division 
has  a  tremendous  advantage  in  being 
part  of  a  big  environmental  design  firm 
like  Kling.” 
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An  Interview  with  Vincent  G.  Kling 


(interiors’  Contributing  Editor  John 
Anderson  had  the  following  conversa¬ 
tion  with  Vincent  G.  Kling ,  founder  and 
Managing  Partner  of  Vincent  G.  Kling  & 
Partners ,  one  day  last  fall.) 


Q:  Mr.  Kling ,  when  did  you  first  set  up 
an  interior  design  department? 

Kling:  We’ve  always  had  an  interior  de¬ 
sign  division.  To  my  mind,  there  is  no 
such  thing  as  interior  architecture  and 
exterior  architecture — they’re  one  and 
the  same  thing.  What  happens  inside 
determines  what  happens  outside,  and  if 
you  don’t  have  this  in  mind  while  you’re 
designing  a  building,  you  can  get  some 
pretty  brittle  results. 


Q:  How  do  your  interior  designers  work 
with  the  architectural  staff? 

Kling:  It’s  a  collaborative  thing.  I  try  to 
get  the  architect  and  the  interior  de¬ 
signer  to  work  together  on  a  job  right 
from  the  early  stages  of  determining 
the  program,  and  collaborate  throughout 
the  design  process.  Some  people  are 
more  endowed  with  decorative  talent, 
and  more  interested  in  the  intimate  as¬ 
pects  of  a  building  and  how  people  live 
and  work  and  feel  in  them.  We  need 
these  people  just  as  much  as  we  need 
architects  and  planners  who  think  and 
conceive  on  the  larger  scale. 

The  engineer  is  a  third  party  in  the 
architectural  process,  and  we  aim  for  a 
federated  attempt  at  the  solution,  with 
the  architects,  interior  designers,  and 
engineers  making  decisions  in  consort. 
For  example,  take  cold  cathode  lighting 
— this  is  at  once  an  architectural  prob¬ 
lem,  an  engineering  problem,  and  an 
interior  design  problem.  If  you’re  going 
to  use  cold  cathode  lighting,  what  under 
the  sun  can  you  do  to  humanize  the 
space?  This  is  the  kind  of  problem  we 
want  our  interior  designers  to  help  solve. 

As  another  example,  many  interior 
design  firms  don’t  understand  the  need 
for  smoke  extraction  equipment  in  con¬ 
ference  rooms  and  other  closed  spaces 
where  everybody’s  smoking  up  a  storm. 
Here  again  you  need  collaboration  be¬ 
tween  the  designers  and  the  engineers. 


We  do  not  think  of  interior  design 
as  powder-puffing— we  think  of  it  as 
a  way  to  help  a  building  work  for  peo¬ 
ple.  Our  interior  designers  have  to  under¬ 
stand  as  much  as  the  architect  does 
about  sound  and  light — about  draughts 
and  glare — about  communications  sys¬ 
tems — about  all  the  different  ways  a 
building  functions  as  a  human  environ¬ 
ment.  For  every  job  we  do,  we  mock-up 
repeat  spaces  long  before  architecture 
begins,  for  functional  prove-out  as  well 
as  atmosphere.  This  again  is  a  collabora¬ 
tion  between  the  architect,  interior  de¬ 
signer,  engineer— and  the  client. 

Q:  Does  the  interiors  division  take  on 
interior  design  jobs  independently — in 
older  buildings,  or  in  new  buildings  by 
other  architects? 

Kling:  Yes.  We’re  putting  more  effort 
into  our  interior  design  department  as 
a  separate  entity.  Renovation  of  existing 
spaces  should  be  a  big  new  thing  for 
us.  We  have  six  or  seven  hundred  build¬ 
ings  behind  us  now — we’ve  created  a 
kingdom  of  our  own,  in  terms  of  follow¬ 
up  possibilities.  When  we  go  back  to 
see  how  they’re  working,  we  find  that 
only  a  very  tiny  percentage  of  them 
keep  their  space  as  we  left  it.  We  always 
try  to  leave  the  client  with  the  best 
understanding  of  what  we  did — but  then 
things  happen.  People  attempt  the  re¬ 
modeling  on  their  own,  and  the  results 
are  almost  always  bad.  We  could  do  a 
lot  of  teaching  in  this  area,  and  come 
up  with  any  number  of  redesign  assign¬ 
ments  in  our  old  buildings. 

Q:  Why  did  you  change  from  an  as¬ 
soc  iateship  to  a  partnership  in  January 
1971? 

Kling:  Partnership  gives  us  an  open  door 
to  create  a  growth  potential.  We’ve 
been  functioning  as  a  partnership  for 
years.  The  reorganization  is  a  step  up 
from  associateship,  to  give  our  top  peo¬ 
ple — the  people  who  are  helping  us  grow 
— appropriate  recognition,  and  a  good 
income  structure.  People  in  an  owner¬ 
ship  position  have  pretty  strong  motiva¬ 
tion.  Being  a  partner  also  gives  these 
people  more  authority  outside  the  firm. 
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Vincent  G.  Kling  &  Partners 


First  Pennsylvania  Banking  and  Trust  Co.,  Philadelphia 

In  a  thoroughly  controlled  aesthetic  conception,  architect  and 
interior  designers  collaborate  to  create  sculptured  spaces  of  rare  beauty 


Associate  in  charge:  Harry  Peschel 
Project  architect/designer:  William  Heim 
Interior  designers:  Fred  Thomas,  Diana  Curtis 


View  toward  elevator  lobby  from  curved 
wall  of  bronze-tinted  glass  that  forms 
backdrop  for  major  reception  area. 

Cast  bronze  sculpture  by  Dennis  Leon. 


The  design  imagination  that  conceived 
the  executive  floor  for  First  Pennsyl¬ 
vania  Banking  and  Trust  Co.  functioned, 
to  a  very  rare  degree,  like  that  of  a 
painter,  sculptor,  or  composer — artists 
whose  essential  vision  is  to  communicate 
a  sensuous  experience  in  form.  Archi¬ 
tect  William  Heim  created  a  sequence 
of  enveloping  spaces  that,  while  well 
serving  the  operational  requirements  of 
the  floor,  embody  a  vivid  and  special 
quality  of  feeling,  at  once  arresting  and 
calm,  rarefied  and  quietly  impassioned. 

The  offices  are  not  in  a  Kling  build¬ 
ing  but  in  the  Packard  Building,  one  of 
downtown  Philadelphia’s  important  older 
structures  in  which  First  Pennsylvania, 
largest  banking  institution  in  the  city 
and  oldest  in  the  nation,  has  long  re¬ 
sided.  New  offices  for  top  management 
were  required  to  accommodate  a  recent 
change  in  the  bank’s  corporate  structure 
which  came  about  with  the  creation  of 
a  new  holding  company  titled  the  First 


Pennsylvania  Corporation.  The  holding 
company  offices  are  to  the  left  of  the 
elevator  lobby,  bank  offices  to  the  right. 

The  heart  of  the  environmental  con¬ 
cept  is  the  circulation  area,  comprised 
of  a  gallery,  reception  areas  that  open 
up  at  either  end,  and  the  elevator  lobby. 
The  gallery  is  a  plastic  and  sensuous 
perambulatory  space  of  varied  width  and 
serpentine  route,  bearing  little  resem¬ 
blance  to  a  conventional  straight  corri¬ 
dor.  On  either  side,  curved  solid  walls 
of  sprayed  white  plaster  alternate  in 
irregular  rhythm  with  transparent  walls 
of  bronze-tinted  glass.  Behind  the  glass 
panels  are  secretaries’  offices  offering 
deeper  views  to  bright-colored  draperies 
at  the  windows.  Behind  the  opaque 
curved  plaster  walls  are  executive  of¬ 
fices  and  the  board  room.  The  sculptural 
“in-out”  movement  of  the  gallery  space 
is  enhanced  by  variable  lighting  of  great 
expressiveness.  Illumination  in  the  gal¬ 
lery  itself  is  subdued,  with  the  walls  in 
darkness  and  pools  of  light  falling  on 
sculptures,  paintings,  and  plants.  ReceD 
tion  areas  at  either  end  are  more  bright- 
y  lighted,  with  washes  of  light  on  plas¬ 
ter  walls  and  on  the  travertine  wall  in 
the  elevator  lobby.  Cold  cathode  light 
ing  above  two  large  round  columns  add 
to  the  overall  sculptural  lighting  (No 


photographers’  lights  were  used  in  the 
photos  shown  here.)  Art  works  from 
the  bank’s  fine  collection  of  contem¬ 
porary  art  “float”  in  the  neutral,  almost 
monochromatic  surround  of  white  plas¬ 
ter  and  light  beige  carpet. 

Interior  designers  Fred  Thomas  and 
Diana  Curtis  joined  architect  Heim  to 
develop  the  environmental  concept  in 
detail,  ensure  its  practical  usability,  and 
sustain  the  tone  and  style  throughout. 
The  velvety  textured  carpet,  with  its 
shimmering  response  to  light,  extends 
throughout  the  floor,  which  is  entirely 
lit  by  incandescent  downlights.  The 
executive  offices  continue  the  all-white 
surround  with  dense  white  casement  cur¬ 
tains  similar  in  color  and  texture  to  the 
plaster  walls  and  ceilings.  The  rounded 
sculptural  motif  also  recurs  in  the  exec¬ 
utive  offices  in  a  variety  of  ways. 
Several  of  them  have  concave  confer¬ 
ence  areas  (these  are  the  inner  sides  of 
the  curved  w'alls  in  the  gallery),  most 
have  ceilings  that  gently  curve  into 
wall  surfaces,  and  some  have  arched 
plaster  frames  for  windows  or  for  space 
divisions  within  a  suite. 

All  desks  and  tables  on  the  floor — 
both  standard  and  custom  pieces — are 
of  rosewood  in  selected  and  matched 
veneers.  Upholstery  colors  are  warm  and 
earthy  nubby  textures  and  leathers,  with 
occasional  reds  and  oranges  le  Ting 
color  spark. 

Upper  right: 

V  tew  of  inner  reception  area  from 
secretary’s  desk  behind  glass  panels. 

Curved  plaster  wall  is  brilliantly  lighte 
emphasizing  silhouettes  of  antique  clo c 
black  leather  chairs,  tall  sculpture  of 
black  painted  wood  by  Louise  Nevelsot 

Right: 

V  iew  of  gallery.  Polished  bronze  sculpt .. 
on  rosewood  pedestal  by  Ernest  Trova; 
acrylic  painting  by  Edna  Andrade. 

Photographs  by  lawrence  s.  williams,  inc. 
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First  Pennsylvania 


1  Elevator  lobby 

2  Reception 

for  First  Pennsylvania  Corporation 

3  Reception 

for  First  Pennsylvania  Bank 

4  Gallery 

5  Board  room 

6  Secretaries 

7  President's  suite 

8  Inner  reception  area 

9  Chairman’s  office 

10  Vice  chairman’s  office 

11  Senior  vice  president 


President's  office  is  a  large  L-shaped  space 
with  three  zones :  one  for  his  desk,  another 
for  a  “living  room ”  area,  and  a  third 
for  an  informal  conference  area,  residing 
in  a  curved  niche  ( right  background) . 
Rosewood  batten  ceilings  recur  here,  also 
having  been  used  in  the  elevator  lobby.  Desk 
chairs  and  conference  chairs  are  in  dull  gold 
mohair  plush;  lounge  seating  in  dark  brown 
fabric.  Polished  bronze  sculpture  by  Miguel 
Berrocal;  acrylic  collages  by  Robert  Peak 

Desk:  Lehigh.  Desk  chairs  and  conference 
chairs:  Zographos  in  Schumacher  fabric.  Con¬ 
ference  table;  lounge  seating:  Zographos. 
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Above: 

Senior  vice  president  preferred  a  simple 
oval  table  as  a  desk.  Plaster  ceiling 
is  molded,  in  accord  with  the  curved  motif 
of  the  overall  space,  and  this  office 
includes  one  of  the  curved  conference 
niches  (to  right  of  photo).  Watercolor 
by  Milton  Avery. 

Table  and  chairs:  Zographos.  Upholstery: 
American  Leather;  Knoll  Textiles. 


Right: 

Chairman’s  office  has  display  niche  built 
into  “ living  room ”  area  wall  that  gently 
curves  into  ceiling.  Dense  white  casement 
fabric  is  used  in  all  executive  offices, 
similar  in  texture  and  color  to  white 
plaster  walls  and  ceiling. 

Desk:  Eppinger.  Desk  chairs:  Knoll,  in  Ameri¬ 
can  Leather  and  red  Larsen  fabric.  Sofa  and 
lounge  chairs:  Zographos,  in  American  Leather. 


Right: 

Vice  chairman’s  office  in  a  corner  location 
exhibits  another  variation  on  the  molded 
plaster  surround,  with  arched  treatment 
of  far  window. 

Desk  and  credenza:  Eppinger.  Desk  chairs: 
Knoll  in  golden  brown  Larsen  fabric.  Lounge 
seating:  Zographos  in  ginger  Knoll  fabric.  Rose¬ 
wood  coffee  table  on  bronze  base:  Zographos. 


65 


First  Pennsylvania 


Right: 

Board  room  is  an  elegant  oval  space  with 
rosewood  batten  walls  and  cove  ceiling 
with  cold  cathode  lighting.  Custom  table 
and  wall-hung  cabinet  are  also  rosewood. 
Chairs  are  in  scarlet  plush.  Paintings  of 
acrylic  lacquer  on  paper  by  James  Havard. 

Table:  cabinet:  Executed  by  Interior  Milling. 
Chairs:  Brickel,  in  Larsen  plush. 


View  from  gallery  into  secretarial  office 
and  two  private  offices  behind  a  second 
wall  of  bronze-tinted  glass  panels.  Rose¬ 
wood  desks  are  from  selected  and  matched 
veneers.  Orange  upholstery  and  draperies 
lend  bright  color  to  these  deep  views 
off  the  neutral-colored  gallery. 


General  sources: 

Carpet:  V’Soske.  Custom  furniture  and  mill- 
work:  Interior  Milling.  Drapery  fabric  in  execu¬ 
tive  offices:  Knoll.  Drapery  fabric  in  secre¬ 
tarial  offices:  Jack  Lenor  Larsen.  Drapery  hard¬ 
ware.  Kirsch  “ Ripplefold ”  Secretarial  desks: 
Lehigh.  Reception  area  chairs:  Lehigh  in 
American  Leather.  Planting:  Grant-Leighton. 
Accessories:  Burke-Acton;  Smith  Metal  Arts. 
Contractor  for  furniture,  carpet,  draperies:  John 
Wanamaker’s. 


66 


Vincent  G.  Kling  &  Partners 


Union  Carbide  Technical  Center,  Tarrytown  N.  Y. 

Unadorned  interiors  stress  the  architectural  vigor 
and  country  setting  of  a  spine  building  spanning  a  road 


Partner  in  charge:  John  Larkin 

Staff  architects :  John  Lynagh,  David  Duelp 

Landscaping:  Vincent  G.  Kling  &  Partners 


Union  Carbide  Corporation’s  new  tech¬ 
nical  center  in  Tarrytown,  N.  Y.,  large 
as  it  is  already,  is  only  the  beginning  of 
a  much  bigger  complex  of  research 
facilities  planned  for  the  chemicals  and 
plastics  firm.  To  make  the  most  efficient 
— and  exciting — use  of  its  300-acre 
country  site  bisected  by  a  highway, 
Vincent  G.  Kling  &  Partners  designed 
a  “spine  building” — a  horizontal  spine 
spanning  Old  Saw  Mill  River  Road  that 
can  be  lengthened  to  both  north  and 
south,  and  on  which  additional  build¬ 
ings  can  be  added  to  east  and  west.  The 
spine  carries  a  central  distribution  sys¬ 
tem  for  pedestrians  and  materials.  Raised 
above  the  center  section  of  the  spine, 
over  the  road,  is  a  two-story  office 
building  supported  by  massive  concrete 
piers  on  either  side  of  the  road. 

Various  public  interiors  were  designed 
as  strong,  dramatic,  unembellished  archi¬ 
tectural  spaces.  The  main  lobby  power¬ 
fully  expresses  the  spine  concept  of  the 
building  with  its  imposing  overhead 
walkway  connecting  the  two  sections 
of  the  technical  center  on  either  side 
of  the  road.  The  dining  room  just  off 
the  main  lobby  is  oriented  outward, 
with  a  trio  of  rounded  outcroppings 
amplifying  the  outdoor  views. 

The  western  extension  off  the  south 
end  of  the  spine  houses  the  Linde  labora¬ 
tories.  A  pair  of  skylighted  three-story 
galleries  in  the  center  of  this  extension 
are  pleasant  park-like  spaces  where 
Union  Carbide  people  can  gather  in¬ 
formally,  leaving  their  labs  and  individu¬ 
al  tasks  to  gain  a  sense  of  contact  and 
belonging  with  the  company  as  a  whole. 
Exposed  structural  concrete,  solar  gray 
glass,  brick  paving,  and  partitions  often 
of  concrete  block  continue  the  architec¬ 
tural  expressions  in  these  interior  spaces. 


Top  photo: 

Two-story  office  building  is  raised  over 
central  portion  of  the  spine.  Dining  room 
lies  behind  three  curved  outcroppings. 
Center: 

Old  Saw  Mill  River  Road  cuts  through 
building.  Glass-walled  20 -foot-wide 
walkway  is  suspended  above  road. 
Bottom: 

Linde  laboratories  occupy  west  wing  of 
building,  in  background. 


photographs  by  harris/davis,  inc. 


Union  Carbide  Technical  Center 


1  Main  entry 

2  Main  lobby 

3  Dining  lobby 

4  Serving  line 

5  Kitchen 

6  Dining  room 

7  Materials  handling  center 

8  Loading  dock 

9  Storage 

10  Model  shop 

11  Machine  shop 

12  Galleries 

13  Laboratories 

14  Compressor  room 

15  Scarfing  high  bay 

16  ABC  furnace  high  bay 

17  Manned  diving 

18  Library  control  and  reading  room 

19  Stacks 
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Right : 

Main  lobby  with  its  imposing  overhead 
walkway  which  continues  across  the  road. 
Round  oak  receptionist's  desk  and  massive 
furniture  pieces  in  neutral  colors  fall 
naturally  into  place  in  this  massive  and 
unadorned  space  which  reads  simply  as 
the  inner  side  of  the  concrete  and  glass 
architecture,  brightened  with  a  red  carpet. 

Receptionist  s  desk:  Custom  Kling  design  ex¬ 
ecuted  by  Eckert  &  Johnson.  Lounge  chairs: 
Harvey  Probber.  Carpet:  Alexander  Smith,  of 
Union  Carbide’s  Dynel. 


Right: 

Three  curved  glass-walled  extensions  of 
e  dining  room  project  lunchers  into 

nLHniSC,ape'  The  dininS  room  is  sunk 
ttle  below  grade,  raising  the  outdoor 
green  to  almost  eye  level. 
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Vincent  G.  Kling  &  Partners 


National  Liberty  Corporation,  Frazer,  Pa. 

Sophisticated  architecture  and  inviting  interiors  in  a  country 
setting  reflect  the  client’s  commitment  to  both  future  and  past 


Partner  in  charge:  Jonathan  P.  Naylor 

Staff  architect  in  charge:  Helmut  W.  Krohnemann 

Interior  designer:  Sam  Merlino 


Lobby  sources: 

Reception  desk,  cherry  wtih  black  marble  top: 
Kling  design  executed  by  Interior  Milling. 
Lounge  chairs  in  black  leather:  Stow/Davis. 
Oriental  rugs:  Fritz  and  Larue. 


President's  office: 

All  furniture:  Kittinger.  Carpet:  V’Soske.  Dra¬ 
pery  fabric:  Lee  Behren.  Sheer  curtains:  Ma- 
haram. 


Board  room: 

Table:  Kling  design  executed  by  Interior  Mill¬ 
ing.  Chairs:  Stow/Davis.  Carpet:  V'Soske. 
Silk  fabric  wall  panels:  Lee  Behren. 


National  Liberty  Corporation  is  a  twelve- 
year-old  life  insurance  company  whose 
striking  success  in  the  business  world 
has  been  won  without  the  slightest  com¬ 
promise  of  the  owners’  dedication  to 
American  history  and  Christian  tradi¬ 
tion  and  principles.  The  company  thinks 
of  itself  as  a  family,  united  in  religious 
faith  and  moral  scruples  as  well  as  pur¬ 
poseful  enterprise.  To  provide  a  new 
home  for  the  expanding  firm,  owners 
Mr.  and  Mrs.  Arthur  De  Moss  asked 
Vincent  G.  Kling  &  Partners  to  assist 
in  the  selection  of  a  site  in  the  general 
area  of  Valley  Forge.  The  site  chosen 
had  the  greatest  aesthetic  potential,  as 
well  as  historical  significance,  with  a 
small  stream  running  through  the  proper¬ 
ty  in  a  rolling  countryside.  The  site  also 
allows  for  further  expansion,  and  ground 
is  already  broken  for  a  second  build¬ 
ing. 

The  building  is  a  completely  con¬ 
temporary  structure  that,  with  its  low 
profile  and  brown  coloring  of  weather¬ 
ing  structural  steel,  brick,  and  bronze- 
tinted  glass  sunscreens,  blends  warmly 
into  the  landscape.  The  building  spans 
the  stream,  and  a  small  lake  was  created 
on  the  higher  ground.  Offices  focus  out¬ 
ward  on  the  lovely  setting. 

The  interiors  were  designed  to  further 
enhance  the  enjoyable  and  creative  en¬ 
vironment,  reflecting  the  firm’s  commit¬ 
ment  to  the  future  as  well  as  its  ties 
to  the  past.  Religious  inscriptions  and 
symbols  occur  in  various  spaces,  and  an 
electric  carillon  plays  Westminster 
chimes  at  predetermined  hours. 

The  lobby  (left)  is  a  three-story 
atrium  capped  with  a  skylight,  paved 
in  brick,  with  clear  glass  walls  framed 
in  painted  steel.  A  pair  of  Oriental  rugs 
in  yellow  and  black  humanize  this  ex¬ 
citing  space  and  introduce  a  traditional 
note.  The  president  desired  a  traditional 
office  with  the  gracious  air  of  a  living 
room  (upper  right).  Cherry  paneling  and 
a  deep  blue  carpet  form  the  appropriate 
background.  The  board  room  (lower 
right)  is  square  with  a  round  cherry 
table  and  wall  panels  covered  in  silk. 
In  this  square  space,  the  circle  of  chairs 
in  bright  red  work  beautifully  against 
the  deep  blue  carpet. 


photographs  by  lawrence  s.  williams,  inc. 


Vincent  G.  Kling  &  Partners 

Central  Penn  National  Bank,  Philadelphia 

Arcaded  bank  on  second  floor  continues  the  major  architectural 
theme  of  Kling’s  final  structure  in  the  Penn  Center  development 


Partner  in  charge:  Dan  Peter  Kopple 
Architectural  designer:  Peter  Aarfa 
Project  architect:  John  Todd 
Interior  designer:  Lucille  R.  Kaplan 


Vincent  G.  Kling  &  Partners  have  been 
the  masterminds  of  Penn  Center  since 
the  huge  urban  renewal  project  in  down¬ 
town  Philadelphia  began  in  the  late 
1950’s.  The  Kling  firm  spearheaded  the 
development  of  the  master  plan  for  the 
complex  of  office  structures,  plazas, 
pedestrian  walkways,  and  public  trans¬ 
portation  facilities.  Kling  also  designed 
several  of  the  major  buildings,  including 
the  36-story  Central  Penn  National  Bank 
Building  completed  in  1970,  which  is 
the  final  structure  in  Penn  Center. 

The  most  unique  feature  of  the  build¬ 
ing  is  a  broad  open-air  arcade  under 
three  sides  of  the  building  which,  out 
of  consideration  for  the  building’s  place 
in  the  city’s  heartland,  opens  most  of 
the  site  to  pedestrian  use.  There  are 
no  shops  or  rental  spaces  on  the  street 
level.  Even  the  main  banking  area  is 
on  the  second  floor,  as  a  platform  sus¬ 
pended  above  the  sidewalk  from  a  third- 
floor  cantilever. 

The  bank  interiors  elaborate  on  the 
building’s  arcaded  theme  by  creating  an 
all-around  plaster  interiorscape  of  mass¬ 
ive  columns  and  broad  arches.  Since  the 
bank  has  been  so  modest  as  to  retire 
to  the  second  floor,  it  was  given  dramat¬ 
ic  access  with  a  large  escalator  well 
cut  through  the  floor.  The  interior  or¬ 
ganization  of  bank  facilities  responds 
smoothly  to  this  huge  gash  in  the  cen¬ 
ter  of  the  floor,  with  the  officers’  plat- 
torm  extended  as  a  single  file  of  desks 
along  the  windows,  and  the  tellers’  coun¬ 
ters  arranged  as  a  square  enclosure  of 
eak  neatly  tucked  between  four  huge 
co  umns  The  high  ceilings — which  seem 
even  loftier  because  of  the  plaster  ar¬ 
cades— are  of  the  same  glazed  tile  as 
the  outer  lobby  ceilings  on  the  ground 
,0(^'  A  carpet  makes  a  sumptuous 
platform  from  which  to  view  the  city 
scene  below. 

officers’  platform  is  pictured  at 


Rriror A  ^  lulcnur  Milling.  Desk  chair 
Carnot-  TAssoc,fes-  lounge  chairs:  Stendij 
Arif ^tVIa!Tles  Lees‘  Accessories:  Smith  Met 
rts.  Ceiling  tiles:  Globe;  Integrity  Tile  Co. 
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photographs  by  harris  &  davis 


Top  left  photo: 

Tree-standing  mural  by  artist  Glen  Michaels 
stands  at  the  head  of  the  escalators, 
screening  private  offices.  The  mural  is 
of  tiles,  pieces  of  brass  square  rod,  and 
cast  bronze  elements,  resembling  brush 
strokes  in  an  abstract  painting. 


Above: 

Teak  tellers  counters  were  designed  by 
ins  architect  Peter  Arfaa  to  fit  into  the 
r?,ua*'c  created  by  four  massive  columns, 
neck  writing  stands  and  bench  seating 
**  °f  th *  same  wood.  Lucille  Kaplan 
qs\gned  the  round  tables,  also  of  teak. 
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Vincent  G.  Kling  &  Partners 


PMC  Colleges  Library,  Chester,  Pa. 

Brick  and  concrete  triangle  built  around  central  “keys”  area 
becomes  the  focal  point  of  an  expanding  campus 


Partners  in  charge :  John  Rutkowski,  Eric  Chung 
Staff  architect:  Helmut  Krohnemann 
Interior  designer .  Diana  Curtis 
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The  design  of  the  Wolfgram  Memorial 
Library  at  PMC  Colleges  grew  out  of 
an  exceptionally  clear  perception  of  the 
building’s  roles  in  the  life  of  the  college. 
The  library,  though  relatively  small,  was 
to  be  the  most  important  structure  and 
focal  point  on  an  expanding  campus. 
Symbolically,  it  was  to  express  the  in¬ 
stitution’s  new  emphasis  on  academic 
achievement,  since  PMC  was  recently 
reorganized  from  a  military  school  into 
a  larger  civilian-oriented  college  of  arts 
and  sciences.  And  functionally,  the 
library  was  to  invite  maximum  use  by 
the  students  through  personal  service 
and  an  informal  workshop  atmosphere. 
Furthermore,  the  building  had  to  permit 
future  expansion. 

All  of  these  requirements  pointed 
toward  a  triangular  building.  The  site 
faced  two  dissimilar  spaces:  to  the  west 
was  the  heavily  traveled  central  plaza 
of  the  campus — a  dynamic  space — while 
the  east  faced  the  rather  static  and 
formal  green  space  of  the  Parade  Field. 
The  west  exposure  was  thus  made  the 
most  dramatic  apex  of  the  triangle,  with 
broad  and  flaring  stairs  leading  up  from 
the  plaza  to  the  main  entrance.  The 
straight  east  wall  faces  the  Parade  Field. 
When  the  master  plan  is  completed,  two 
of  the  library  sides  will  angle  toward 
projected  academic  complexes,  and  the 
library  will  still  be  the  focal  point  of 
the  campus.  The  building,  of  exposed 
concrete  and  brick  to  relate  to  older 
campus  structures,  can  be  expanded  by 
as  much  as  60  per  cent  by  building  out¬ 
ward  from  each  leg  of  the  triangle. 

At  least  as  important  as  site  con¬ 
siderations  in  influencing  the  form  of 
the  building  was  the  way  the  library 
was  to  work.  A  major  requirement  was 
a  central  “keys’*  area,  so  called  because 
it  holds  the  keys  to  the  library’s  con¬ 
tents  —  book  catalogs,  bibliographies, 
periodical  indices,  and  general  reference 
works.  This  keys  area  is  dramatized 
as  a  two-and-a-half-story  central  tri¬ 
angular  court,  capped  with  a  powerful 
ceiling  of  concrete  triangles.  Reference 
librarians,  reading  areas,  and  outer 
fringes  of  book  stacks  surround  the 
triangular  central  area  on  all  three  sides. 

continued  on  next  page 


photographs  by  lawrence  s.  williams,  inc. 
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PMC  College  Library 
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The  spirit  of  the  building  is  that  of 
an  informal  and  stimulating  workshop 
in  which  the  various  services  are  easy 
to  find  and  use.  Reading  carrels  line 
the  balconies,  adjoining  the  outer  stacks. 
Reading  lounges  at  the  rear  apexes  of 
the  triangle  are  quiet  and  relaxed  re¬ 
treats.  The  ground  floor,  below  the  keys 
area,  holds  an  array  of  audio-visual 
facilities,  a  multi-media  lecture  room, 
and  facilities  for  closed  circuit  televi¬ 
sion,  as  well  as  book  stacks  and  read¬ 
ing  areas. 

The  fourth  floor,  out  of  general  cir¬ 
culation,  stores  up  to  60,000  seldom- 
used  books  and  periodicals.  Mechanical 
and  air-conditioning  equipment  is  housed 
in  a  penthouse  directly  over  the  central 
court.  This  ‘‘hat’*  is  illuminated  at  night 
to  act  as  a  beacon  for  evening  strollers. 


Reading  tables  line  the  balconies  over¬ 
looking  the  central  court,  convenient  to 
book  stacks  on  the  outer  edge.  Chandeliers 
designed  by  Kling  &  Partners  of  cherry, 
acrylic,  and  brass  lend  glitter  and  drama 
to  the  overall  space  of  the  center  court 
while  providing  illumination  at  tables. 

One  of  the  triangular-shaped  reading 
lounges  installed  in  the  rear  apexes  of 
second  and  third  floors.  Graphics,  from 
left  to  right,  by  Edna  Andrade,  Taka- 
washima,  Martha  Zelt,  Edna  Andrade. 

Library  chairs:  Knoll.  Library  tables:  Sjostrum. 
Custom  cherry  partitions  and  cabinets:  Interior 
Muling.  Bookstacks:  Holloway/Estey.  Chande¬ 
liers:  Executed  by  Habitat.  Lounge  chairs:  John 
Savoy,  in  Maharam  fabrics.  Armchairs:  Gun- 
locke,  in  Maharam  fabric.  Low  round  tables: 
John  Savoy.  Carpet:  Oxford  Mills,  through 
Livesy.  Inc.  Graphics:  Marian  Locks  Gallery. 
Planting:  The  Plant  Place. 
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Vincent  G.  Kling  &  Partners 


Randolph-Macon  Woman’s  College  Chapel,  Lynchburg,  Va. 

Undulating  walls  and  harp-shaped  stained  glass  window 
embellish  interior  of  a  brick  chapel  in  the  form  of  a  nautilus 


Partner  in  charge:  John  Rutkowskl 
Designer:  Joseph  V.  Marzelia 
Projoct  architect  A.  E.  Beck 


The  chapel  at  Randolph-Macon  Woman’s 
College,  like  the  library  at  PMC  Colleges, 
was  planned  as  a  focal  point  in  the 
master  plan  for  future  campus  develop¬ 
ment.  The  program  called  for  an  inter¬ 
denominational  chapel  to  accommodate 
a  congregation  of  350  and  a  choir  of  60. 
Besides  worship,  the  building  was  to  be 
used  for  cultural  programs  such  as  organ 
concerts,  music  recitals,  interpretive 
dance,  and  lectures.  Architects  Vincent 
G.  Kling  &  Partners  determined  that  a 
round  building  would  best  serve  the 
diverse  requirements,  and  the  result  is 
a  simple  nautilus-shaped  chapel  with  a 
structural  brick  wall  that  spirals  upward 
to  a  height  of  95  feet  above  the  entry 
plaza. 

Interior  walls,  of  the  same  red  Virginia 
brick  as  the  exterior,  undulate  gently, 
for  both  aesthetic  and  acoustical  pur¬ 
poses.  The  walls  are  pierced  at  intervals 
with  brick  grillwork,  behind  which  is 
sound-absorbing  material.  A  large  harp- 
shaped  stained  glass  window  designed 
by  Marco  Zubar  floods  the  interior  with 
color.  Tall  narrow  windows  also  let  in 
duylight.  The  roof  is  a  series  of  steel 
trusses,  each  one  meeting  the  succeed¬ 
ing  truss  tangentially  as  the  roof  climbs 
to  its  peak.  A  deeply  paneled  plaster 
ceiling  is  suspended  between  the  trusses. 

Chairs  ore  arranged  in  circles  rising 
in  gentle  steps  around  the  worship  cen¬ 
ter.  The  choir  section  beneath  the  organ 
pipes  is  part  of  the  circular  pattern.  I  he 
first  rows  of  chairs  may  be  removed  to 
allow  room  for  non-liturgical  per¬ 
formances. 


photographs  by  Inwrence  i.  williams,  inc. 
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Randolph-Macon  College  Chapel 


78 


Reprinted  from  I  II  t  ©  T  1  O 


r  S  :  bruary  1972  issue  Copyright  1972,  Whitney  Publications,  Inc. 


Interiors 


EDITOR 

Olga  Gueft 

ART  EDITOR 

Ellen  Keusch  Kovalsky 

ASSOCIATE  EDITORS 

Marian  Page 
Betty  Raymond 
Catherine  C.  Crane 

CONTRIBUTING  EDITORS 
John  Anderson 
Jeanne  Weeks 

WEST  COAST  EDITOR 

Lois  Wagner  Green 

ASSISTANT  TO  THE  EDITOR 

Betty  Powers  Smith 

ASSISTANT  EDITOR 

Ruth  Miller 

STAFF  PHOTOGRAPHER 

Louis  Reens 

ADVERTISING  MANAGER 

William  C.  Little 

MID-WEST  MANAGER 

John  D.  Murray 

CIRCULATION  MANAGER 

Marc  Oppenheimer 

PRODUCTION  MANAGER 

Ben  P.  Marchetto 


FEBRUARY  1972 

Volume  cxxxi,  Number  7 


8 

13 

18 

19 

57 


58 

61 

62 

67 

70 

72 

74 

77 


80 


PUBLISHER 

Charles  E.  Whitney 


88 

96 


Publication  offices:  Whitney  Publica¬ 
tions.  Inc..  130  East  59th  St..  New  York. 
N.Y.  10022.  Charles  E.  Whitney,  Presi¬ 
dent  and  Treasurer;  George  McClellan 
Whitney.  Executive  Vice-President;  Jean 
McClellan  Whitney,  Vice-President; 
Richard  W.  Shaver.  Vice-President;  Ben 
P.  Marchetto.  Vice-President.  Copy¬ 
right  1971  by  Whitney  Publications,  Inc. 
All  rights  reserved.  The  trademark 
“Interiors'’  Is  registered  In  the  U.S. 
Patent  Office. 

Interiors  Is  published  monthly  at  1213 
West  Third  Street,  Cleveland,  Ohio 
44113  by  Whitney  Publications.  Inc.  Edi¬ 
torial  and  Executive  offices:  130  East 
69th  Street.  New  York.  N.  Y.  10022 
Subscription  price  (for  the  trade  only) 
$9.00  for  one  year,  $14.00  for  two  years, 
$18.00  for  three  years  In  the  United 
States,  U.S.  Possessions  and  Canada. 
Rate  to  all  other  countries  Is  $16.00 
for  one  year.  Price  per  copy  Is  $1.50  to 
U.S. A.,  Possessions  and  Canada.  $2.00 
to  all  other  countries.  Second-class  post¬ 
age  paid  at  Cleveland.  Ohio  44113. 

Telephones  In  New  York:  About  sub¬ 
scriptions  (212)  838-0025.  About  all 

other  business  <212»  751-2626  For  out- 
of-town  advertising  offices  see  page  120. 

Whitney  Publications.  Inc.  also  are 
publishers  of  The  Architectural  Forum 
and  Industrial  Design,  as  well  as  the 
books  In  the  Whitney  Library  of  Design. 


Member 

American  Business  Press.  Inc 


93 

98 

120 


Member  of  the 

Audit  Bureau  of  Circulations 


Member,  Second  Class 
Mall  Publications.  Inc. 


84th  year  of  continuous  publication  .  .  .  Established  1888 

Published  for  the  interior  designers  group  which  includes: 
interior  designers,  architects  and  industrial  designers  who  offer 
interior  designing  services,  and  the  interior  decorating  depart¬ 
ments  of  retail  stores. 


NEWS 

DATES 

CARPET  WORLD 
MARKET 


editorial:  professional  unity  at  last,  aid  and  nsid  cooperating 
on  professional  qualification  and  the  licensing  question,  other 
major  news:  Markets  and  the  Resources  Council. 

DESIGN  FIRM  CASE  STUDY  ON  VINCENT  G.  KLING  &  PARTNERS 

Work  of  Philadelphia  architectural  firm’s  Kling/Interior  Design 
division,  now  headed  by  architect  Don  Kriebel: 
introduction 

INTERVIEW  WITH  VINCENT  G.  KLING 

FIRST  PENNSYLVANIA  BANKING  &  TRUST  COMPANY,  Philadelphia 

union  carbide  technical  center,  Tarrytown,  N.  Y. 
national  liberty  corporation,  Fraser,  Pa. 
central  penn  national  bank,  Philadelphia 
wolfgram  memorial  library,  pmc  colleges,  Chester,  Va. 
chapel  at  randolph-macon  woman’s  college,  Lynchburg,  Va. 

CONTRACT  INTERIORS:  HOTELS  AND  SHOWROOMS 

irish  hotel  mini-boom:  Stephenson  Gibney  +  Associates  de¬ 
signs  for  hospitality  chains  keeping  pace  with  tourist  momentum. 

alma  desk’s  new  york  showroom:  Heralding  a  marketing  break¬ 
through  with  a  dramatic,  practical  space  by  Jack  Lowery. 

monarch  showroom  in  Chicago:  Interiors,  Inc.,  delineates  dis¬ 
play  spaces  by  architectural  illusion,  yet  keeps  total  flow. 

MARKET  REPORTS:  PRODUCTS 

vinyl  wallcoverings:  Residential  and  contract  sales  soar. 
lamps:  Modes  for  many  moods. 

AMERICA’S  GREAT  SOURCES 

Index  to  advertisers  in  this  issue. 


COVER 

Kling  s  nautilus-shaped  chapel  at  Randolph-Macon. 
by  Lawrence  S.  Williams,  Inc.  (see  pages  77-79). 


Photograph 


NtA  I  MUINIH 


™.RHA™.  headquarters  in  Tacoma,  one  of  the  first  major 
for  offiro  C0UI}try  designed  specifically  and  from  the  start 

9ran/hv  i  ff,  pe  lntenors' a  spectacular  landscape  in  a  land- 
Franrkrn  mg  °f  skidmore.  Owings  &  Merrill,  San 

with  a  New  Mexico  house  b^^chite^ AnS’nPinpAHril'l,al0nS 
residental  FirRNiTTnji?  (Vr**-*  tect  Antoine  Predock  .  *  . 

co.ogne . . .  knoll  "S 

MAN  MILLER  CONTACT  FURNITURE  Avn  llZ  exniDltlOn  .  .  .  HER- 
ruKWTURE  AND  HOSPITAL  SYSTEMS  NEWS. 


The  Mosler  Safe  Company 
1561  Grand  Boulevard 
Hamilton,  Ohio  45012 
Telephone:  513-867-4000 
July  20,  1973 


Mr.  D.  Q.  Permenter 
Security  Officer 
United  States  Mint 
320  West  Colfax  Avenue 
Denver,  Colorado  80204 


Mosler 


Dear  Mr.  Permenter: 

Just  a  note  to  thank  you  for  the  courtesies  extended 
during  my  recent  visit  to  the  Denver  Mint  with 
Mr.  Carl  Sundquist,  of  our  Denver  office.  At  the 
time  of  our  discussion  we  mentioned  that  we  would 
send  you  information  which  we  felt  might  be  of 
assistance  to  you  as  it  relates  to  various  forms 
of  instruction  for  vault  security  and  electronic 
protective  systems  for  building  security. 


Attached  hereto  is  a  copy  of  the  Federal  Reserve 
guidelines  relating  to  vault  construction  and  electronic 
security  devices.  We  hope  that  this  information  will 
be  beneficial  to  you  and  you  might  like  to  review  it 
with  Colonel  Rhea  as  I  am  sure  that  at  this  early 
stage  your  preliminary  planning  will  be  very  impor¬ 
tant. 


We  would  like  to  bring  to  your  attention  that  our 
organization  stands  ready  to  be  of  assistance  to  both 
you  and  your  architect  during  the  planning  stages  of 
this  project.  Please  feel  free  to  contact  Mr.  Sundquist 
at  our  Denver  office  should  you  need  additional  informa¬ 
tion  . 


Sincerely, 

MOSLER 

7/  //  L 

James  D.  Eagleson 
Coordinator  of  Major  Projects 

JDE/bw 

cc:  Carl  Sundquist 

Walter  Sands 
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A  new  generation 
of  security  systems  by 

Mosler 


A.  Record  of  activity,  summary  of 
C.  Simple-to-operate  controls 


events  and  guard  instructions  o.  selective,  lar< 
^  Local  and  remote  back-up  information  display' 


d.  Selective,  large  screen  viewing 


Technologically  advanced  security 
systems  custom-designed  to  integrate 
with  your  risk  management  program 


Mosler  300  represents  a  new  gen¬ 
eration  of  security  system  design. 
Conceptually,  it  is  a  blend  of  the  latest 
computer,  electronic  and  electro¬ 
mechanical  technologies  proved  to 
be  most  effective  in  over  75  systems 
protecting  business,  financial,  gov¬ 
ernment  and  industrial  complexes. 
More  than  just  hardware,  Mosler  300 
is  the  embodiment  of  skill  and 
experience  leading  to  a  degree  of 
reliability  and  cost-effectiveness  that 
only  Mosler  can  offer. 

Designed  to  match  your  needs 

Inherent  modular  flexibility  in  the 
Mosler  300  concept  allows  us  to 
translate  your  ideas  into  a  compre¬ 
hensive,  expandable  design  that  will 
provide  the  protection  you  require 
now  as  well  as  in  the  years  ahead. 
Mosler  300  capabilities  range  from  a 
modest  system  covering  basic  risks 
to  complete,  computer-assisted 
security/communications  command 
centers.  You  pay  for  only  what  you 
need  now  with  the  option  of  adding 
capabilities  as  you  grow. 

Integrated  control  of  multiple  risks 
Mosler  300  is  actually  many  systems 
in  one  . . .  integrated  in  such  a  way 
to  provide  maximum  protection  for 
your  investment.  Dependent  on  your 
requirements  it  will: 

Detect  incipient  fires  and  unauthor¬ 
ized  intrusion. 

Monitor  hold-up  alarms  and  access 
to  protected  areas. 

Maintain  CCTV  surveillance  of 
sensitive  locations. 


Serve  as  a  center  for  intercom, 
telephone  and  radio 
communications. 

Incorporate  Mosler  card  access 
control  system  on  a  fully-integrated 
basis. 

Produce  a  Computer-printed  record 
of  all  security  activity,  counter¬ 
measures  and  system  status. 
Supervise  guard  tours  and  monitor 
vital  functions  such  as  heating 
and  air-conditioning. 

Instruct  console  operators  on  pro¬ 
cedures  to  follow  in  emergencies 
through  computer-controlled 
printed  and/or  visual  media. 

The  advantages  of 
computerized  systems 

Modern  computer  technology  has 
substantially  increased  the  effective¬ 
ness  and  operational  facility  of  se¬ 
curity  systems.  Mosler  300  takes 
maximum  advantage  of  available 
computer  memory  capacity  to  give 
you  the  controls  you  need.  Its  compu¬ 
ter  is  programmed  to  print  records 
in  easily-understood,  non-abbreviated 
language  of  all  security  activity, 
provide  instructions  for  console  op¬ 
erators  in  either  a  print-out  or  visual 
display,  generate  a  printed  summary 
of  security  status,  present  this  infor¬ 
mation  at  a  remote  supervisory  loca¬ 
tion  and  automatically  change 
access/secure  condition  of 
individual  zones. 


Plan  ahead  with  Mosler 

UL  61 1  and  NFPA  72D  (Class  A)  codes 
are  being  revised.  Under  considera¬ 
tion  is  a  requirement  that  all  com¬ 
puterized  security  systems  have  a 
second,  back-up  computer  to  assure 
continuous  system  operation.  Mosler 
300  will  comply  with  this  probable 
code  requirement,  not  by  adding  a 
back-up  computer,  but  through  a 
unique  system  design  that  utilizes  the 
computer  in  parallel  with  a  visual 
display. 

Systems  engineered  for  humans 

As  security  systems  grow  more  com¬ 
plex,  it  is  increasingly  important  to 
take  the  human  factor  into  consider¬ 
ation.  A  system  may  react  in  milli¬ 
seconds;  but  the  human  brain  still 
takes  many  seconds  to  comprehend, 
evaluate  and  direct  countermeas¬ 
ures.  Mosler  300  was  designed  for 
people.  For  example,  CCTV  displays 
and  controls  are  arranged  so  that  the 
console  operator  can  effectively 
monitor  all  locations  during  normal 
periods,  and  yet,  will  allow  smooth 
functioning  with  an  additional  opera¬ 
tor  during  peak  periods  if  necessary. 
All  alarms  are  displayed  individ¬ 
ually  on  flush,  back-lighted  panels 
which  are  not  extinguished  until  the 
alarm  is  reset.  Thus,  in  case  of  mul¬ 
tiple  alarms,  the  emergency  pattern  is 
immediately  apparent.  Computer 
descriptive  and  instructional  print¬ 
outs  are  fully  written  out,  eliminating 
mistakes  that  terse  abbreviations 
may  cause. 
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A  typical  Mosler  System  designed  to 
secure  a  large  urban  building 


A.  CCTV  Tape  Recorder 

Recorder  provides  a  visual  record  of 
emergency  situations  in  locations 
covered  by  surveillance  cameras. 
System  can  be  designed  to  start  re¬ 
corder  automatically  in  response  to 
pre-selected  alarms. 

B.  Hold-up  and  Distress  Panel 

Audible  and  visual  signals  indicate 
hold-up  or  other  emergency  assist¬ 
ance  conditions.  Alarm  initiating 
devices  are  usually  located  in  sensi¬ 
tive  areas  throughout  the  building. 

C.  Security  Communications  Panel 

All  controls  for  required  telephone, 
radio,  intercom  and  call  signal  sys¬ 
tems  are  conveniently  mounted  on 
console. 

D.  CCTV  Surveillance  Monitors 

Small  screens  continuously  monitor 
all  camera  locations.  Console  oper¬ 
ator  can  switch  any  display  from  small 
to  large  screens  for  supervisor 
viewing.  Pan-tilt-zoom  cameras 
are  available  which  allow  operator 
to  “zero-in”. on  portion  of  monitored 
area.  In  response  to  hold-up  or  other 
selected  alarms,  the  system  will 
automatically  switch  pertinent  TV 
scene  from  small  to  large  monitor 
screen.  Flashing  light  and  audible 
alarm  alert  operator  to  the  emer¬ 
gency. 

E.  Security  Control  Panel 

Panel  displays  and  controls 
access/secure  condition  of  secured 
areas.  Lights  and  audible  alarm 
indicate  unauthorized  opening  or 
operation  of  protected  entranceways 
such  as  doors,  gates  and  elevators 
when  system  is  in  secure  mode. 
Circuit  failures  are  indicated  by  sep¬ 
arate  set  of  panel  lamps.  Alarm 
lights  remain  lit  until  circuits 
are  reset. 


F.  Fire-Alarm  Panel 

Audible  alarm  indicates  emergency. 
Panel  lights  pinpoint  location  of  acti¬ 
vated  sensors  which  may  be  thermo¬ 
stats,  products-of-combustion  detec¬ 
tors,  manual  alarm  signal  boxes, 
sprinkler  system  waterflow  indica¬ 
tors,  C02  and  Halon  discharge  and 
other  monitoring  devices. 


H.  Emergency  Instruction  Display 

When  an  alarm  is  activated,  pertinent 
instructions  for  console  operator  are 
projected  on  this  screen.  Display 
shows  floor  diagram  with  location  of 
detection  device  and  step-by-step 
instructions  for  operator  to  follow  in 
handling  any  particular  emergency. 


B. 


G.  Card  Access  System  Panel 

Mosler  card  access  system  is  fully 
integrated  into  console’s  security 
circuitry.  Unit  encodes  cards,  gener¬ 
ates  individual  code  numbers  and 
prints  record  of  all  card  access  sys¬ 
tem  activity.  Unauthorized  entry  or 
improper  use  of  card  activates  ap¬ 
propriate  signals  on  the  console 
security  panel. 
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I.  Computer  and  Printer 

Automatic,  computer-controlled  high¬ 
speed  printer  records,  in  easily- 
understood,  non-abbreviated  English, 
all  system  alarms  and  actions  taken 
by  guards.  It  will  also  print  specific 
instructions  for  console  operators  in 
emergencies,  summarize  current 
system  status  and  a  summary  of 
occurrences  over  a  designated  time 
period.  Locked  keyboard  provides 
a  means  to  input  computer  programs 
by  authorized  personnel.  A  CRT  type 
display  is  an  alternative  means  for 
presenting  computer-generated  infor¬ 
mation.  (See  inside  front  cover.) 


J.  Audit  Record  Printer 

(Not  Shown)  Digital  printer  records, 
in  abbreviated  form,  time,  date  and 
location  of  all  alarms  and  resetting  of 
those  alarm  circuits  to  provide  a 
permanent  audit  record  of  system 
operation.  It  will  operate  on  standby 
battery  power  and  function  as  a 
back-up  system  for  the  computer- 
printer  unit  in  case  of  commercial 
power  failure. 


K.  Guard  Tour  Panel 

(Not  Shown)  Panel  lights  indicate 
guard  tour  progress  from  station  to 
station  as  they  key-operate  switch 
boxes.  Any  route  deviation  or  exces¬ 
sive  time  between  stations  activates 
visual  and  audible  alarms. 
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Additional  reasons  why  so  many 
security-conscious  companies  have 
specified  Mosler 


“Hi-Line”  security 

For  highly-sensitive  or  high-value 
areas  such  as  computer  rooms  and 
vaults,  Mosler  offers  you  a  line  secur¬ 
ity  system  currently  in  operation  in 
over  1 000  locations  that  has  yet  to  be 
compromised.  It  utilizes  a  highly- 
complex  digital  coded  signal  on  an 
interrogation-response  basis  that 
cannot  be  compromised  by  means  of 
externally-applied  AC,  DC,  random 
noise  or  other  tape-recorded  signals. 

Simple,  reliable  standby  power 
All  Mosler  300  sensors,  lines,  alarm 
indicators,  audit  record  printers  and 
intercom  systems  operate  on  low- 
voltage  DC.  This  means  that  only 
a  small  bank  of  batteries  is  required 
to  maintain  full  security  in  case  of 
commercial  power  failure.  In  contrast, 
other  systems,  which  rely  on  con¬ 
tinuous  computer/printer  operation, 
must  have  a  very  large  battery  and 
inverter  system  to  deliver  110  V.  AC 
power  for  a  specified  time  period. 
And,  if  multiplex  line  techniques  are 
employed,  110  V.  standby  power 
must  be  brought  into  each  trans¬ 
ponder  location. 


Constant  alarm  line  security 

The  time  you  switch  your  system  to 
the  secured  mode  is  no  time  to 
discover  that  your  alarm  lines  have 
been  tampered  with.  Therefore,  we 
designed  Mosler  300  to  detect  imme¬ 
diately  any  circuit  failure  in  both 
the  access  or  secured  modes.  Other 
systems  that  employ  common  trans¬ 
mission  lines  do  not  offer  you  this 
important  security  feature.  In  addition 
these  systems  will  not  function  in 
the  event  of  deliberate  or  accidental 
damage  or  electrical  interference 
to  common  transmission  lines. 

Mosler  300  parallel  system  design 
works  full  time  to  give  you  the  protec¬ 
tion  you  have  a  right  to  expect  all 
the  time. 

One  responsible  source 

The  “buck”  stops  at  Mosler — whether 
it  concerns  the  design  and  manu¬ 
facture  of  equipment  made  by  us  or 
to  our  rigid  specifications  by  care¬ 
fully  selected  suppliers.  Or  the  instal¬ 
lation  of  systems  by  experienced 
professionals.  Or  system  maintenance 
by  our  nationwide  staff  of  trained 
and  bonded  servicemen  who  are  full¬ 
time  security  equipment  specialists. 
They  are  backed  by  our  60  years 
of  experience  in  the  security  alarm 
field  and  in  working  with  consultants, 
architects,  contractors  and  trades¬ 
men.  When  you  specify  Mosler,  you 
can  be  sure  that  your  system  will 
be  installed  at  minimum  cost  and  that 
it  will  give  you  the  protection  you 
paid  for. 
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A.  Direct  security  communication  B.  One  pan-tilt-zoom  lever  controls  all  CCTV  cameras  7 

C.  Easy-to-understand,  unabbreviated  printout  D.  Constant  visual  display 
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PROTECTION  FACILITY  CONSIDERATIONS 
UilEN  PLANNING  NEW  CONSTRUCTION  OR 
KAJOR  RENOVATION  OF  FEDERAL  RESERVE 
BANKS  AND  BRANCHES 

(Revised  July  1,  1970) 


********** 


10.  GENERAL 

These  protection  recommendations  and  suggestions  are 
intended  to  be  used  as  guidelines  for  bank  officers,  architects 
and  engineers  involved  in  planning  a  bank  construction  or  major 
renovation  program.  Much  of  the  information  is  set  forth  in 
generalities  which  identify  desirable  protection  features  to  be 
implemented  in  the  most  advantageous  manner  and  to  the  maximum 
possible  extent.  Host  of  them  represent  security  problem  con¬ 
siderations  associated  with  other  prior  bank  building  programs. 


20.  ENVIRONMENT 

a.  Neighborhood  -  It  is  desirable  that  the  building 
be  located  in  a  community  that  is  relatively  free  from  rov.dy 
establishments,  high  criminal  activity,  and  probable  civil 
disorders. 

b.  Access  streets  should  be  so  arranged  and  con¬ 
nected  to  main  thoroughfares  that  persons  and  vehicles  having 
business  with  the  bank  (including  police  and  fire  assistance) 
can  come  and  go  easily.  Review  traffic  flows,  driveways,  and 
related  factors  with  the  city  traffic  engineer  early  in  the 
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1*  Pp-Ucc  services  -  Is  there  a  well  staffed  police  ' 
station  near  the  proposed  building  location  and  do  the  police 

n^Peria/1C  Patr0ls  throu2h  the  area?  Will  the  police  accept 
larms  and/or  direct  line  communications  from  the  bank? 

~reuServicGS  "  Is  there  a  city  fire  station  nearby 
and  does  it  have  the  type  of  equipment  that  might  be  required  in 

t  e  event  of  a  serious  fire  in  the  proposed  building?  Be  sure  • 

and  chec,c  with  the  local  fire  prevention  authorities.  At  an 
early  stage  of  development,  plans  should  be  reviewed  with  fire 
epartnent  officials  and  the  building  inspector's  office  to 
rorestall  any  serious  security  or  safety  conflicts. 


30.  BUILDING  PERIMETER 

•  a*  Building  walls  should  be  designed  so  that  they 

would  not  be  easy  to  climb. 


w_  .  ,  b*  ~  ^Vel  windows  -  Ic  is  desirable  to  minimize  window* 
located  less  than  18  feet  above  the  ground  or  easily  accessible  oro- 

e,uanySproLcS.are’  ChCy  Sh°Uld  bC  h°avlIy  barr<i<i  cr 


c*  ’  — barriers  -  Any  low  level  windows  or.  trans¬ 
parent  areas  of  entrance  panels  and  doors  should  be  glazed  with 
penetration  and  fire  resistant  material.  Metal  doors,  grills 
or  other  riot  protection  features  should  also  be  provided  for* 
any  entrances  and  low  level  windows  that  are  not  characteris¬ 
tically  strong. 


d. 


Air  vents  and  other  openings 


_  ,  - - - — -  - It  is  highly  desirable 

tn  t  vents  be  not  located  at  ground  lovel  nor  lower  than  18  feet  on 

the  building  walls.  All  vents  should  at  least  be  covered  with  a  heav\ 
expanded  metal  grill,  and  any  that  are  quite  vulnerable  should 
be  covered  with  strong  bars.—  In  highly  vulnerable  situations 
alarm  or  television  surveillance  should  be  added. 
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e*  Public  utility  connections  -  Public  utility  vaults 
and  accessory  pits  should  be  located  outside  the  building  if 
possible,  with  no  connecting  passages  large  enough  for  persons  to 
pass  through.  Pipes  and  cables  should  enter  the  building  through 
the  smallest  sized  conduit  permissible.  Manhole  entrances  to  near¬ 
by  utility  vaults  and  pits  should  be  equipped  with  locks  and  alarms 
If  grate  or  grill  covers  are  used  over  such  vaults  or  pits,  they 
should  also  be  firmly  fastened  or  locked  in  place. 

f.  Roof  protection  -  Windows  opening  on  the  roof  should 
be  covered  by  expanded  metal  grills  or  bars.  Roof  access  doors 
should  be  strong  and  equipped  with  rugged  locks  and  alarms.  A 
door  bell  should  be  provided  for  benefit  of  any  person  who  might 
become  trapped  on  the  roof.  A  water  hose  connection  should  be 
available  at  the  roof  level  to  facilitate  fighting  a  roof  fire 

or  .wetting  down  the  sides  of  the  building  in  the  event  of  an 
adjacent  building  fire.  In  buildings  that  have  roof  heliports 
or  large  open  roof  areas  where  a  helicopter  might  land,  the 
access  from  the  roof  to  the  interior  of  the  bank  should  be  phys¬ 
ically  as  well  protected  as  the  access  at  the  ground  floor  level. 

g.  Outside  access  to  upper  walls  and  roof  -  If  there 
are  low  level  roofs,  balconies,  or  other  ciiaracteris tics  of  the 
building  that  might  facilitate  covert  access  at  higher  levels, 
barriers  should  be  installed  at  all  vulnerable  points  or  ap¬ 
propriate  surveillance  by  alarms  or  television  should  be  provided. 

h.  Outside  livhts  -  All  adjacent  ground  areas  and  any 
vulnerable  wall  and  roof  areas  should  be  illuminated  during  the 
hours  of  darkness,  so  that  there  are  no  dark  areas  where  a  person 
could  hide  or  maneuver.  If  parking  lots  are  to  be  use^i  after 
dark,  they  should  be  adequately  lighted,  and  if  they  are  located 
in  crime  prone  areas,  it  may  be  desirable  to  provide  for  guard 

or  television  surveillance. 

i.  Perimeter  fences  or  walls  -  If  there  are  lawn, 
garden,  parking,  or  piazza  areas  on  the  property  where  controlled 
or  restricted  public  access  is  desirable,  consideration  should 
be  given  to  enclosing  such  areas  with  walls  or  fences.  These 
could  be  decorative  and  still  have  protection  value.  Entrance 
gates  or  doors  to  such  areas  could  be  remotely  controlled  if 
needed. 


j."  Perimeter  surveillance  -  It  is  desirable  for  the 
guards  to  have  some  knowledge  of  conditions  on  the  outside  of 
the  building  at  all  times.  This  may  be  accomplished  by  pro¬ 
viding  some  of  the  guard  posts  with  an  outside  vision  capa¬ 
bility,  locating  guard  patrol  stations  so  the  patrol  guard 
can  look  out  windows  on  all  sides  from  time  to  time,  or  making 
provisions  for  outside  television. 


40.  BUILDING  LAYOUT 


a.  General  -  From  a  protection  standpoint  it  is 
advantageous  to  compartmentalize  and  segregate  the  high  risk 
functions  from  other  activities  in  the  building.  Since  the 
security  court  and  the  vaults  are  usually  at  ground  level  or 
below,  it  is  generally  best  to  set  aside  the  lower  portions 
of.  the  building  for  the  high  security  functions.  If  possible, 
all  such  functions  should  be  grouped  together  behind  protective 
barriers  on  one  or  several  floors.  Non-security  employees 
should  neither  work  in  nor  have  unnecessary  access  to  the  .secu¬ 
rity  areas.  The  number  of  entrances  and  exits  should  be  kept 
to  a  minimum,  and  all  should  be  guard  controlled.  v ieTTer  , 
windows  and  currency  exchange  rooms  should  be  available  at  the  ! 
perimeter  of  the  high  security  areas  so  that  business  with  j 
outsiders  can  be  transacted  without  permitting  them  to  enter  __J 
the  protected  area  .J  If  the  high  security  activities  are  well_ 

"segregated  and  well  controlled,  it  is  usually  permissible  to 
operate 'the  remainder  of  the  building  as  conventional  office 
space  with  a  much  lower  level  of  control  and  protection. 

b.  Elevators  -  Passenger  and  freight  elevators,  ex¬ 
clusive  of  security  elevators,  should  not  unnecessarily  open 
into  security  areas.  If  it  is  necessary  to  have  one  or  more 
elevators  stop  in  security  areas  (such  as  a  freight  elevator), 
they  should  be  key  controlled  or  otherwise  have  highly  controlled 
access  to  such  areas.  Consideration  should  be  given  to  having 
all  security  elevators  manual  or  key  controlled. 
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c.  Stairs  and  evacuation  routes  -  Every  effort  should 
be  made  to  locate  emergency  stairways  and  fire  evacuation  routes 
so  they  will  terminate  adjacent  to  a  service  entrance  and  not 
require  the  installation  of  an  additional  outside  door.  All 
stairways  and  entrances  connecting  secure  areas  with  non-secure 
areas  should  be  controlled  by  guards. 

d.  Number  of  outside  entrances  -  Generally  the  optimum 
number  of  Bank  entrances  will  be  five.  If  possible,  the  number  of 
entrances  should  be  limited  to  not  exceed  the  following: 

.  • 

-  Banking  entrance 

-  Employee  entrance  .  • 

-  Security  court  entrance 

-  Delivery  entrance 

-  Employee  parking  garage  entrance 

e.  Banking  entrance  arrangements  -  It  would  be 
advantageous  if  the  banking  entrance  and  floor  could  be  ar¬ 
ranged  so  that  all  pedestrian  bank  business  (including  bank 
foot  messengers)  could  be  transacted  at  that  location  and  thus 
have  minimum  traffic  to  other  floors  or  locations. 

*  - 

f.  Employee  entrance  arrangement  -  This  entrance 
should  be  arranged  so  that  large  numbers  of  employees  or  bank 
visitors  can  be  quickly  identified  and  cleared  during  business 
hours,  and  so  that  the  door  can  be  easily  locked  and  unlocked 
for  after  hours  pedestrian  traffic. 

g.  Security  court  entrance  arrangement  -»i  The  security 

court  should  have  an  entrance  control  chamber  with  an  interlock 
feature  on  the  sequential  doors  or  gates.  The  control  chamber 
should  be  designed  to  facilitate  inspecting  the  interior  of 
vehicles  with  minimum  exposure  of  guards  to  danger.  Provision 
should  be  made  so  that  both  sets  of  doors  or  gates  could  be 
opened  at  the  same  time  if  necessary  to  admit  a  very  large 
vehicle.  Guards  controlling  such  entrances  should  have  a  vision 
capability  both  inside  and  outside  the  entrance.  Exterior  entrances 
leading  into  the  security  court  should  not  be  unlockable  by  a  person 
on  the  outside.  '  . 

h.  Delivery  entrance  arrangement  -  It  is  undesirable  to 
combine  delivery  entrances  or  docks  with  tne  security  court  entrances 
or  docks.  Either  the  security  court  or  the  delivery  court  should  be 
designed  to  facilitate  the  unloading  of  large  semi-trailor  type  coin 
delivery  trucks.  The  dock,  doorways,  and  hallways  should  accommodate 
the  power  forklift  movement  of  coin  loaded  on  pallets. 
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Public  related  activities  -  Protection  problems 
are  reduced  if  public  related  activities,  such  as,  personnel, 
purchasing  and  the  public  lobby,  are  located  near  the  public 
or  employee  entrances  so  that  visitors  to  these  departments 
will  not  need  to  go  to  remote  areas  of  the  building. 

j.  Rest  rooms  -  Rest  rooms  should  not  be  located  in 
vaults;  however,  they  may  be  located  inside  security  areas. 

Employee  lockers  should  not  be  located  inside  security  areas. 
Non-security  employees  should  not  need  to  go  inside  a  security 
area  to  find  a  convenient  rest  room.  Employees  from  one  department 
should  not  need  to  pass  through  the  work  areas  of  another  depart¬ 
ment  to  reach  a  rest  room.  Rest  rooms  should  be  provided  in  the 
security  court  for  armored  truck  personnel  and  adjacent  to  the 
public  lobby  for  official  visitors. 

k*  Mechanical  rooms  -  Insofar  as  possible,  mechanical 
rooms  should  not  be  located  inside  high  security  areas  and  me¬ 
chanical  personnel  should  not  need  to  pass  through  security  areas 
to  reach  such  rooms. 

1.  Package  control  facilities  -  Consideration  should 
be  given  to  providing  a  storage  room  or  lockers  for  package 
control  use  near  the  building  employee  entrance  and  adjacent  to 
high  security  area  entrances. 

Location  of  guard  space  -  Normally  guards  should 
have  the  following  space. 

(1)  A  heavily  protected  guard  control  room. 

Lf  this  room  is  located  adjacent  to  the  emplovee 
-  lobby  or  night  truck  entrance,  the  control  guard 
may  be  able  to  help  supervise  one  of  'these  areas, 
through  the  use  of  remote  controls,  during  after 
hours  periods. 

'(2)  An  office  for  the  chief  guard  and,  if 
needed,  an  administrative  office.  These  rooms 
should  be  located  near  and  closely  associated 
with  the  control  room. 

(3)  A  guard  squad  room  with  associated 
rest  room,  showers,  lockers,  and  efficiency 
kitchen.  There  should  be  secure  containers 
for  heavy  weapons  located  in  this  space.  The 
entrance  door  should  be  designed  and  equipped 
with  hardware  so  that  only  authorized  persons 
can  enter.  This  space  should  be  located  so 
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that  reserve  guards  can  respond  quickly  to  the 
areas  of  greatest  potential  hazard.  The  space 
should  be  arranged  and  comfortably  equipped  so  • 
that  reserve  guards  can  be  expected  to  gen¬ 
erally  be  available  there  when  not  otherwise 
assigned. 

(4)  A  training  room.  This  room  should  be 
adjacent  to  the  squad  room  so  that  reserve 
guards  can  be  given  training  and  still  be  quickly 
available  for  emergencies. 

(5)  An.  indoor  target  ranee.  This  facility 
could  be  located  at  any  available  location.  How¬ 
ever,  it  should  not  be  near  vaults  or  work  areas 

.  '  where  the  noise  might  disturb  sonic  alarms  or 

working  people.  If  it  is  possible  to  locate  the 
range  near  the  squad  room,  the  reserve  guards 
might  also  be  given  this  training  while  on  stand¬ 
by. 

n.  / Guard  posts  -  As  a  minimum,  guards  should  directly 
control  all  activity  at  the  building  entrances  and  at  the  entrances 
to  high  security  areas.  Usually  this  requires  the  establishment 
•of  a  guard  post  at  each  of  these  locations.  However,  if  the 
volume  of  traffic  is  low,  and  only  employees  are  involved,  it  is 
sometimes  possible  to  adequately  control  an  inside  entrance  or 
exit  through  the  use  of  special  barriers,  electric  locks,  card 
or  key  door  activators,  intercommunication  systems,  closed  circuit 
television,  or  similar  supervised  devices.  It  is  highly  desirable 
that  all  guards  who  directly  control  access  or  exit  from  high 
security  areas  be  protected  by  armored  booths  located  adjacent  to 
entrance  control  compartments  that  have  sequential  operating  doors. 

-  All  guard  posts  should  be  located  where  they  will  have  unrestricted 
view  of  the  areas  and  activities  for  which  they  are  responsible. 

In  general,  if  the  facilities  permit  effective  control  of  the 
building  entrances  and  if  the  control  over  traffic  to  and  from 
the  high  security  areas  and  the  vaults  is  quite  impregnable,  it 
is  often  feasible  for  the  traffic  within  these  areas  to  be  con¬ 
trolled  by  responsible  department  heads,  providing  each  area  is 
appropriately  designed  and  equipped.  Further,  if  persons  entering 
the  building  are  well  screened  and  all  security  activities  are 
segregated  and  protected  in  the  lower  areas  of  the  building,  the 
upper  floor  office  space  will  not  usually  be  in  enough  danger  to 
warrant  the  establishment  of  occupied  guard  posts  in  such  areas. 
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Guard  services  constitute  a  costly  recurring  expense;  hence, 
whenever  it  is  possible  to  reduce  the  need  for  guards  without 
detrimental  effect  on  security  or  bank  operations,  it  is 
desirable  to  do  so. 

o.  Civil  defense  fallout  shelter  -  A  fallout  shelter 
shall  be  provided  for  protection  of  the  normal  population  of  the 
building.  (For  details  see  Z  letter  #5296,  dated  July  13,  1961 
and  Technical  Memorandum  61-3,  revised  August  1964,  issued  by 
OCDM) 

p.  Currency  destruction  -  If  possible,  the  unfit  cur¬ 
rency  verification,  cancellation,  and  destruction  operations 
should  be  conducted  inside  the  security  areas.  The  incinerator  or 
other  destruction  equipment  room  should  have  a  sturdy  door  equipped 
with  a  good  lock  and  an  alarm.  The  equipment  should  have  a  high 
level  of  destruction  efficiency,  a  hasp  for  dual  locks  on  each  door 
or  vent,  and  a  small  mesh  screen  over  any  vents.  Pollution  control 
features  should  meet  the  requirements  of  local  codes. 

9*  Fire  barriers  -  Fire  doors  should  be  provided  on  all 
fireproof  stairways,  and  fire  barriers  should  be  installed  in  other 
appropriate  passages  or  ducts.  Combustible  materials  should  be 
avoided  to  the  maximum  extent  in  partitions,  ceilings,  insulation, 
and  furnishings. 

Portable  fire  eouioment  -  Provisions  should  be  made 
for  installing  the  proper  types  of  fire  extinguishers  and  other 
fire  control  equipment  at  strategic  locations  on  each  floc\r.. 

s.  Emergency  valves  and  switches  -  Control  valves  or 
switches  that  may  need  to  be  turned  on  or  off  in  the  event  of  a 
serious  emergency  should  be  conveniently  located  and  clearly 

labeled. 


t.  Cabinets  and  closets  in  high  security  areas  -  It  is 
desirable  to  eliminate,  as  far  as  possible,  built-in  enclosures  of 
any  type  that  might  become  a  hiding  place  or  clutter  receptacle  in 
rooms  where  money  or  other  valuables  are  processed  or  stored. 

u.  Security  related  activity  space  -  Security  related 
activities,  such  as  fingerprinting  and  the  processing  of  creden¬ 
tials,  are  usually  more  easily  handled  if  a  conveniently  located 
and  specially  equipped  room  is  provided. 
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v*  Tgn a n trs  —  If  space  is  to  be  rented  to  tenants,,  it 
should  be  consolidated  and  segregated  from  the  bank  activities 
as  much,  as  feasible.  Stairway-  doors  to  such  areas  should  be 
locked  wrth  panrc  bar  locks,  clearly-  labeled  "Emergency  Use  Only-, " 
an  alarmed.  If  possible;  one  or  more  public  elevators  should 
be  programmed  for  nonstop  service  between  the  entrance  lobby  and 
tenant  space  only.  If  it  is  desired  to  allow  unscreened  access 
„  ^  tenants  and  their  visitors  during  business  hours,  the 
'  entrance  and  tenant  elevator  lobby  should  be  designed  ..so  that 
such  persons  can  proceed  directly  to  the  tenant  elevator  without 
passing- through  the  screening  process  provided  for  bank  employees 
and  visitors.  Patrol  key  stations  should  be  provided  for  guard 
patrol  of  the  tenant  area  during  after  hours  periods.  Any  alarm 
systems  or  other  extensive  security  facilities  desired  by  tenants 
should  be  approved  by  the  bank  protection  department  and  inte-- 
grated  into  the  overall  bank  security  program.  Consideration 
should  be  given  to  the  very  restricted  types  of  potential  tenants 
that  are  acceptable  and  available  so  that  any  predictable  re¬ 
quirements  they  may  have  can  be  considered  in  designing  the 
facilities. 


Tours  and  observation  of  high  security  activities  — 
permitting  groups  of  persons,  of  superficially  known  character  or 
conscience,  to  have  extensive  access  to  high  security  areas  or 
computer  areas  is  both  dangerous  and  potentially  disruptive.  A 
first  hand  observation  of  such  facilities  and  protection  procedures 
would  be  invaluable  to  criminally  minded  persons  and  there  might 
be  an  opportunity  for  disruption  or  destruction  by  militant  per¬ 
sons.  An  alternative  might  be  to  construct  a  conveniently  located 
exhibit  room.  Items  of  interest  could  be  exhibited  together  with 
projected  moving  pictures  or  slide  and  closed  circuit  television  of 
selected  views  from  several  locations  in  the  bank.  If  this  is  not 
acceptable,  attempts  should  be  made  to  provide  observation  stations 
where  visitors  could  view  selected  areas  without  revealing  too  much 
about  the  protection  measures  or  providing  an  opportunity  for  im¬ 
proper  conduct. 


I 
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CONSTRUCTION 


a‘  Security  barrier  cons  true  Cion 

(1)  For  very  high  risk  areas  (such  as 
important  guard  enclosures)  the  following 
minimum  standard  guidelines  should  be  used; 

(a)  Glass  -  Two-inch  thickness  - 
Pittsburgh  Plate  class  Company  high  ' 
power  multiplate  type  or  equivalent. 


(b)  Steel  -  Mild  steel  -  Brinnell 
hardness  140,  one-half  inch  thick  - 
22  lbs.  per  square  foot  weight,  or 

Armor  plate  -  (High  hardness  steel 
MIL-S-46100)  one-fourth  inch  thick  - 
10  lbs.  per  square  foot  weight. 


(c)  Concrete  -  Six  inches  thick  - 
Reinforced  -  2,500  lbs.  per  square  inch, 
minimum  compressive  strength. 


(These  combinations  of  bullet  resistant 
materials  will  protect  against  high 
powered  rifles  using  ball  type  ammunition.) 


(2)  For  moderately  high  risk  areas  (such  as 
money  processing  and  other  internal  security  area 
barriers)  the  following  minimum  standard  guide¬ 
lines  should  be  used: 


(a)  Glass  -  1-9/16  inches  thick  - 
Pittsburgh  Plate  Glass  Company  hi-resist 
multiplate  type  or  equivalent. 

(b)  Steel  -  Mild  steel  -  Brinnell 
hardness  140,  3/8  inch  thick  -  17  lbs. 
per  square  foot  weight,  or 

Armor  plate  -  (High  hardness  steel  - 
MIL-S-46100)  1/4  inch  t'n  ic  k  -  10  lbs. 
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(c)  Concrete  -  Four  inches  thick  - 
Reinforced  -  2,500  lbs.  per  square  inch, 
minimum  compressive  strength. 

(These  combinations  of  bullet  resistant 
materials  will  protect  against  revolvers 
and  other  handguns.) 

(3)  For  protection  against  riots,  fire  bombs, 
thrown  bricks  and  similar  hazards  a  laminated  pen¬ 
etration  resistant  glass  should  be  considered. 


(4)  Security  walls  of  all  types  should  extend 
from  the  floor  slab  to  the  ceiling  slab.  Door 
hinge  pins  should  be  welded  in  place.  Screws  and 
bolts  holding  protection  facilities  in  place  should 
not  be  removable  from  the  outside. 


(5)  Barrier  doors  should  not  have  master  keyed 
locks.  Electric  locks  should  be  sturdy  and  the 
latch  bolt  should  be  made  of  metal. 

b.  Guard  enclosure  construction 

(1)  The  guard  control  room  should  be  heavily 
protected  and  arranged  so  that  a  minimum  number  of 
persons  need  enter  or  occupy  this  space.  It  should 
be  provided  with  air  conditioning  24  hours  per  day, 
7  days  per  week.  Lighting  and  furniture  should  be 
comfortable  as  well  as  practical.  A  light  dimmer 
control  has  value.  n 


(2)  All  guard  enclosures  should  be  equipped 
with  gun  ports^_  The  port  opening,  if  in  glass, 

'should^be  atf~ least  3  inches  in  diameter  and  the 
closing  -plate  should  lock  in  both  the  open  and 
closed  positions.  Gun  ports. installed  in  armored 
booths  can  ^permit  a  wider  angle  of  weapons  use  if 
constructed  as  a  l-l/2,f  x  6"  slit  in  metal  plate  mounted 
immediately  belovT  the  glass  area7  The  opening  can 
be  covered  by  a  small  door  that  can  be  locked  when 
closed.  The  ports  should  be  located  on  all  sides  of 
the  enclosure  where  danger  might  arise  and  they  should 
be  installed  high  enough  and  convenient  enough  for  the 
guard  to  use  them  without  having  to  assume  an  unreasonably 
awkward  position.  (Height  from  floor  3-1/2  to  4-1/2 
feet)  Ports  should  be  as  small  as  practical  consistent 
with  the  characteristics  of  guard  weapons  and  the  area  to 
be  covered. 
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(3)  Guard  turrets  should  be  air  conditioned 
and  should  contain  all  necessary  communications, 
alarms,  controls,  and  emergency  equipment  needed 
for  the  guards  to  perform  their  duties  without 
opening  the  turret  doors  or  windows.  Turrets 
that  have  a  window  facing  outside  the  building 
should  protrude  a  few  inches  and  have  side  panes 
which  permit  vision  and  use  of  weapons  along  the 
sides  of  the  building.  Consideration  should  be 
given  to  installing  tinted  glass  or  other  glare 
protection  features  in  windows  facing  outside. 

If  such  turrets  are  occupied  at  all  times,  they 
need  not  have  riot  shutters  or  covers.  Those 
that  are  not  occupied  should  have  protective 
covers  which  are  operable  from  inside  the  turret. 
Since  guard  turrets  are  frequently  rather  small 
enclosures,  it  is  desirable  to  mount  a  layer  of 

a  transparent  plastic,  such  as  "Zelux-C"  inside 
the  glass  panels,  to  better  protect  the  guards 
from  glass  splinters  in  the  event  very  powerful 
attack  weapons  are  used.  Two  inch  bullet  resistant 
glass  backed  up  by  one-half  inch  of  "Zelux"  for 
outside  turret  windows  and  1-3/16"  B.R.  glass  with 
1/2"  of  "Zelux"  for  inside  turret  or  teller  windows 
is  recommended.  Turrets  should  be  provided  with 
a  writing  shelf  and  cabinets  for  storing  gas  masks, 
heavy  weapons  and  other  reserve  equipment  and  sup¬ 
plies.  If  papers,  guns,  or  other  physical  objects 
are  to  be  exchanged  with  a  turret  guard,  a  suitable 
protected  pass-through  facility  should  be  provided. 

\ 

(4)  Guard  enclosure  lights,  ventilation,  and 
electric  power  operated  security  equipment  should 
be  automatically  connected  to  the  emergency  power 
source  in  the  event  of  a  power  failure. 

(5)  A  protected  means  for  gaining  access  to 
all  guard  enclosures  should  be  provided  in  case  the 
guard  on  duty  became  seriously  ill  or  inadvertently 
locks  himself  out. 
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(6)  Spare  conduits  -  a  reasonable  amount  of 
unused  power  and  signal  wire  conduit  capacity 
should  be  provided  in  security  enclosure  walls 
for  future  needs.  If  there  are  security  doors 
or  other  security  facilities  that  may  not  need 
alarms  or  electric  controls  at  the  time  of 
construction  but  are  likely  to  need  them  at  a 
later  date,  it  is  usually  advantageous  to  imbed 
the  needed  conduit  and  terminal  boxes  in  any 
masonry  walls,  floor  or  ceiling  slabs  at  the  time 
they  are  constructed. 

(7)  Consideration  should  be  given  to  rheostat 
control  of  light  levels  in  guard,  enclosures. 

c*  Teller  windows  -  These  facilities  should  be  con¬ 
structed  of  bullet  resistant  materials  and  if  sizable  quantities 
valuables  are  to  be  exchanged  with  non-bank  personnel,  an 
auxiliary  protected  pass-through  capability  should  also  be  pro¬ 
vided.  The  teller  window  should  be  designed  so  that  voice  com¬ 
munication  between  the  two  sides  is  not  difficult. 

d.  Indoor  weapons  ranee  -  A  weapons  range  should  be 
provided  and  should  include  the  following  characteristics: 

(1)  The  range  should  be  located  in  a 
portion  of  the  building  that  is  conducive  to 
safety.  The  range  perimeter  should  be  con¬ 
structed  of  heavy  masonry  and  there  should  be 
no  doors  or  other  openings  down  range  through 
which  a  bullet  or  fragment  might  escape  from  \ 
the  area. 

(2)  Only  equipment  produced  by  a  manu- 

facturerwith  long  experience  in  this  field  and 

a  reputation  for  producing  excellent  range 

equipment  should  be  used. 

*  • 

(3)  Enough  shooting  positions  should  be 
provided  (a  minimum  of  two)  for  each  guard  to 
receive  training  monthly.  Shooting  positions 
at  least  42  inches  wide  are  recommended. 
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(4)  The  bullet  trap  should  withstand  at 
least  the  impact  of  a  300  grain  bullet  at  a 
velocity  of  2,400  feet  per  second.  It  should 
be  designed  to  provide  the  highest  possible 
degree  or  safety  and  all  surfaces  between  the 
firing  line  and  the  backstop  wall  must  be 
safeguarded  so  they  cannot  cause  ricochets  or 
fragments  to  be  directed  toward  the  shooters. 

(5)  The  effective  length  of  the  range 
should  be  a  minimum  of  50  feet. 


(6)  The  shooting  stall  partitions  should 
prevent  penetration  and  harmful  ricochets  of 
direct  fire  of  38  caliber  ammunition  from  an 
adjacent  stall. 


(7)  Special  ventilating  and  lighting  will 
be  needed  and  some  acoustical  insulation  should 
e  considered.  Rheostat  control  of  target  light 
level  is  desirable. 


(8)  An  individual  target  transport  mechanism 
should  be  provided  for  each  shooting  position. 

The  transports  should  be  individually  controlled, 
should  permit  stopping  the  target  at  intermediate 
points  along  the  track  and  should  have  provisions 
for  target  turning. 


v  .  (9l  d: esiSn  of  the  range  and  equipment  should 

be  such  that  it  will  accommodate  some  practical  shooti 
_  i,e*»  double  action,  sitting,  prone,  etc. 

(10)  A  range  officer  timer,  control,  and  audio 
command  system  should  be  provided. 


(11)  Consideration  should  be  given  to  con¬ 
structing  a  room  at  the  rear  of  the  range,  with 
large  windows  glazed  with  1-9/16  inch  bullet 
resistant  glass,  for  the  use  and  protection  of 
the  range  officer  and  visitors. 


(12)  Space  and  equipment  should  be  provided 
for  the  storage  of  ammunition  and  for  the  cleaning- 
and  storage  of  weapons. 


t 


« 
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(13)  The  entrance  door  should  have  an  alarm 
and  the  range  should  have  an  intercom  station 
connected  to  guard  control. 

e.  Vault  construction 

(1)  Vault  usage 

(a)  General  purpose  vaults  must  be 
maximum  security  vaults. 

(b)  Maximum  security  vaults  shall 
always  be  used  for  the  storage  of  nego- 

.  tiable  valuables,  such  as:  purrency,  : 

main  stock  of  securities  (other  than 
savings  bonds),  bullion,  and  items  held 
in  safekeeping. 

(c)  Intermediate  security  vaults  may 
be  used  for  the  general  storage  of  coin. 
Treasury  checks,  savings  bonds,  canceled 
currency,  canceled  securities  and  other 
valuables  of  similar  risk.  When  signif¬ 
icantly  advantageous  from  an  operating 
standpoint,  such  as,  minimizing  movements 
of  securities  between  points  of  receipt, 
processing,  storage,  ultimate  disposition, 
etc.,  a  minimum  amount  of  securities  (such 
as  the  amount  necessary  to  continue  proces¬ 
sing  after  the  maximum  security  vaults  have 
closed  in  the  afternoon)  may  be  stored  in  an 
intermediate  security  vault  overnight,  but 
not  over  weekends  or  holidays. 

(d)  Book  vaults  shall  not  be  used  to 
store  valuables  of  any  kind. 

(e)  Maximum  security  vaults  should 
generally  be  located  on  the  lower  floors  and 
near  the  principal  entrance  for  the  receipt 
and  shipment  of  valuables.  Intermediate 
security  vaults  and  book  vaults  may  be 
located  for  convenience  on  any  floor. 

However,  intermediate  security  vaults  should 

’not  be  constructed  in  space  that  might  later  . 
be  needed  for  maximum  security  purposes.  .  In  . 
other  words,  in  cases  where  the  possibilities 
for  future  vault  construction  are  limited,  it 
would  be  preferable  to  construct  a'vault 
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®^8^nally  intended  for  coin  to  meet  maximum 
security  specifications,  and  thus  be  able  to 
accommodate  unforeseen  future  need  for  max¬ 
imum  security  space;  rather  than  to  save  on 
the  initial  cost  by  constructing  an  inter¬ 
mediate  security  coin  vault  and  thereby  be 
precluded  from  meeting  a  need  for  additional 
maximum  security  vault  space. 

C2)  Maximum  security  vault  construction 

(a)  The  perimeter  walls,  floor  and 
ceiling  of  maximum  security  vaults  shall 
be  18  inches  thick  and  shall  be  constructed 
of  vertical  system  steelcrete  or  equivalent, 
having  a  concrete  strength  of  3000  psi.* 

In  multifloor  vaults  the  intermediate  floors 
shall  be  constructed  of  high  load-bearing 
concrete  with  normal  reinforcing.  Vault 
floors  resting  on  rock,  where  the  effective 
protection  is  equal  to  18"  steelcrete,  can 
also  be  constructed  of  normally  reinforced 
concrete. . 

(b)  Vaults  shall  normally  have  two 
doors,  one  of  which  shall  be  an  emergency 
door.  Normally  the  clear  opening  of  the 
main  door  shall  be  84"  x  48"  and  the 
emergency  door  shall  be  a  minimum  of- 

.  30"  x  30". 

(c)  Vault  ventilating  ports  may  be  used 
if  the  closure  device  is  equivalent  in  strength 
to  the  vault  walls.  However,  vaults  of  large 
size  may  require  so  much  fresh  air  that  it  is 
more  practical  to  use  the  emergency  door  and 
air  directing  plenums  or. ducts, 

(d)  Conduits  for  power,  alarm,  and  com¬ 
munication  wires  should  not  exceed  1-1/2"  in 
diameter  and  have  at  least  one  90  degree  turn 
with  drainage  to  the  exterior.  Normally  the 
.ends  of  conduits  shall  be  sealed  to  prevent 
moisture,  gas,  or  other  undesirable  substances 
from  getting  into  the  vaults.  Each  vault 
should  have  a  telephone  or  an  intercom  station 
that  can  be  used  in  the  event  of  an  emergency. 
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(e)  Pneumatic  tubes  may  be  used  to 
transport  valuables  to  and  from  the  inside 
of  the  vault  provided  that  a  removable 
section  of  tubing  is  used  to  extend  the 
system  through  an  existing  vault  door  or 
that  it  passes  through  a  closable  vault 
wall  air  lock  that  is  equal  in  strength 
to  the  vault  walls. 


(f)  In  some  past  instances  vault 
interior  partitions  have  been  unsatisfactory 
because  of  inadequate  specifications.  Such 
features  as  closeness  of  bars  or  grill  work, 
sturdiness,  firmness  of  anchoring  and  parti¬ 
tion  locking  facilities  shall  be  specified 
and  shown  in  detail. 


(g)  Vault  walls  may  be  located  in 
close  proximity  to  building  walls  but  should 
be  entirely  separate  from  them.  They  should 
never  be  used  as  principal  load-bearing 
building  walls.  They  should  have  separate 
footings  and  properly  designed  expansion 
joints.  The  efficiency  of  modern  vault 
protection  devices  makes  it  unnecessary  to 
provide  special  viewing  areas  around  the 
outside  of  vaults  except  in  situations  of 
unusual  risk. 

(h)  Vault  floors  shall  be  level  with  the 
'  adjacent  building  floors  to  facilitate  the 

movement  of  trucks  and  buses.  .  \ 


*NOTE: 


A  steel  lining  shall  not  be  used  in 
lieu  of  concrete  for  the  maximum  or 
intermediate  security  vaults. 


(3)  Maximum  security  vault  doors  -  The  following 
specifications  are  recommended: 

(a)  The  vault  doors  shall  have  an  ef¬ 
fective  thickness  of  16  inches,  with  the 
actual  thickness  beyond  that  being"  minimal, 
•consistent  with  requirements  of  space  for 
locks,  bolt  work  and  other  necessary  features. 
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(b)  The  clear  opening  of  the  principal 
vault  door  shall  normally  be  48  inches  wide 
and  84  inches  high.  The  protective  jamb 
shields  may  reduce  the  width  by  not  more  than 
three  inches. 

(c)  The  doors  shall  be  designed  to  have 
a  frame  which  will  grip  an  18  inch  steelcrete 
reinforced  wall.  The  vault  door  manufacturer 
shall  furnish  plans  specifying  detailed* re¬ 
quirements  of  the  vault  construction  that  are 
necessary  for  proper  installation  of  the  doors. 

(d)  The  vault  door  frames  shall  be 
securely  fastened  to  the  steelcrete  wall  by 
welding  connecting  bars  between  the  exterior 
surface  of  the  frame  and  the  reinforcing  rods 
projecting  into  the  wall  opening.  These  re¬ 
inforcing  rods  and  any  auxiliary  door  frame 
attachment  members  required  by  the  vault  door 
manufacturer  shall  be  installed  by  the  general 
contractor  prior  to  pouring  the  vault  wall. 

(e)  All  grouting  required  around  the 
vault  door  frame  and  mechanism  should  be  in¬ 
cluded  in  the  work  to  be  performed  by  the 
general  concractor  rather  than  by  the  vault 
door  manufacturer. 

(f)  The  door  sill  shall  be  designed  to 

’accommodate  fork  lift  and  hand  truck  traffic  _ _ 

and  to  support  a  load  of  8,000  pounds. 


(g)  The  door  jambs  shall  be  protected  by 
shields  up  to  a  minimum  height  of  40  inches  above 

the  sill. 


<c 


(h)  The  door  hinges’  shall  be  designed  and 
constructed  to  keep  the  door  in  precise  alignment 
with  the  frame  at  all  times  and  shall  have  low 
friction  bearings. 

(i)  A  suitable  door  stop  shall  be  installed 
to  locate  the  door  in  proper  open  position. 


(j)  The  vault  door  and  frame  shall  be 
fabricated  in  accordance  with  the  manufacturer's 
best  standard  practice,  to  form  solid  integral 
units.  The  locks  (time  locks  and  combination 
locks)  shall  be  located  in  the  door  frame  and 
the  frame  section  guarding  the  locking  mechanism^ 
shall  have  the  same  effective  thickness  and  lay-¬ 
up  as  the  vault  door.  The  door  slab  and  the 
frame  section  guarding  the  locking  mechanism 
shall  be  further  protected  by  dual  closed  cir¬ 
cuit  alarm  wires,  arranged  2"  o.c.,  and  with 
appropriate  contacts  and  alarm  wiring  con¬ 
nection  points.  The  lay  up  of  protective 
materials  for  the  door  and  appropriate  frame 
sections  shall  be  approximately  as  follows: 


-  6"  open  hearth  steel 

-  8"  burn  resistant  cast  iron 

-  2"  monolithic  tool  and  torch  resistant 

material  > 

-  Space  for  alarm  grids 

-  Finish  plates  on  frf  ^.nu  back 


%  • 
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(m)  The  bolt  work  shall  consist  of  inter-  > 

locking  splines  and/or  locking  bars,  and/or  bolts- 
which  lock  the  door  slab  strongly  to  the  door 
frame  along  the  full  height  of  the  door.  — 


(n)  The  work  connections  to  the  locking 

controls  shall  oc  protected  by  a  relocking  device 
that  will  activate  in  the  event  of  external  attack 
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It  is  to  function  if  penetration  if?  made  in  any 
critical  area  by  torch,  explosives  or  mechanical 
means. 

(o)  The  door  shall  be  controlled  by  two 
four-tumbler  combination  locks.  The  dial  numbers 
shall  have  a  shield  restrict  visibility  of  the 
numbers  to  the  operator  only.  It  chall  be  pos¬ 
sible  to  check  the  movement  of  the  locking  me¬ 
chanism  in  conjunction  with  the  time  lock  control. 

V 

(p)  A  four-movement,  120  hour  time  clock 
having  an  inside  emergency  release  feature  shall 
be  furnished.  There  shall  be  an  easy  means  of 
determining  when  the  clock  is  wound'  and  when  it 
is  run-down. 

(q)  Finishes,  cladding,  and  trim  shall  be. 
in  accordance  with  the  manufacturer's  style  and 
common  practice  for  a  door  of  the  type  specified. 
The  panel  covering  the  rear  mechanism  of  the  door 
lock  shall  be  opaque. 

(r)  The  emergency  vault  door  shall  normally 
have  a  clear  opening  of  30"  x  30"  and  a  combination 
locked* manually  operated  day  gate.  All  other  ap¬ 
propriate  features  specified  for  the  main  door 

are  applicable  to  the  emergency  door. 

(s)  The  door  contractor  shall  submit  in 
advance  exact  specif ications,  drawings  ar\d  infor¬ 
mation  on  the  characteristics  and  appearance  of 
the  doors  and  related  equipment  to  be  furnished. 
This  will  include  any  requirements  or  conditions 
for  which  the  general  contractor  is  obligated. 

(4)  Intermediate  security  vault  construction 

(a)  The  walls,  floor,  and  ceiling  of  inter¬ 
mediate  security  vaults  shall  have  not  less  than 
12  inch  thick  concrete,  with  a  minimum  strength 
of  3000  psi,  and  shall  be  reinforced  by  at  least 
two  grids  of  de formed,  Number  5,  steel  bars,  or 
other  appropriate  steel,  placed  parallel  to  the 
face  of  the  walls,  weighing  at  least  6  pounds 


» 


-  25 


per  square  foot  to  each  grid  and  having  an  open 
area  of  not  more  than  four  inches  on  center  in 
both  the  vertical  and  horizontal  directions. 

Grids  are  to  be  located  not  less  than  6  inches 
apart  and  staggered  in  each  direction. 

(b)  Other  features  for  intermediate  secu¬ 
rity  vault  construction  (including  alarms)  should 
be  the  same  as  for  maximum  security  vaults,  to 
the  extent  applicable. 

(5)  Intermediate  security  vault  doors 

■ - v - ' 

(a)  Vault  doors  shall  have  an  effective 

thickness  of  not  less  than  7  inches  of  metal  <3 - 

including  monolithic  torch  and  drill  resistant 
material  used  to  protect  the  locking' controls 

and  equipped  with  dual  combination  locks  and  at 
least  a  three  movement  time  lock  and  alarms. 

(b)  Other  features  specified  for  the  maximum 

security  vault  doors  shall  be  used  to  the  extent 
applicable.  . 

(6)  Book  vaults 

(a)  Book  vaults  that  may  bo  used  to  store 
computer  tapes  should  have  at  least  a  four,  hour 
Underwriters’  Laboratories  fire  rating.^  This 
would  require  that  the  walls,  floor,  nnc.  ceiling 
be  constructed  with  a  minimum  of  8  inches  of  re¬ 
inforced  concrete  or  12  inch  brick  walls,  oi  an 
equivalent  material,  and  a  four  hour  fir^e  resistant 
insulated  *-ault  door.  The  vault  should  be  equipped 
with  an  ionization  type  fire  detector  system,  alarm 
activated  water  sprinklers  and  an  alarm  activated 
magnetic  door  release. 

(b)  Book  vaults  for  storage  of  records  should 
have  at  least  a  two  hour  Underwriters’  Laboratories 
fire  rating.  This  would  require  that  the  walls, 
floor,  and  ceiling  be  constructed  with  not  less 
than  6  inch  reinforced  concrete  or  8  inch  brick 
walls  and  a  two  hour  rated  insulated  vault  door. 
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(c)  Both  types  of  book  vaults  should  be 
equipped  with  door  alarms. 

f.  Vault  lobbies  -  If  access  to  the  vault  area  is 
well  controlled  and  protected,  consideration  should  be  given  to 
having  a  non-guard  supervised  access  to  the  vault.  It  may  be 
possible  for  the  vault  custodian  or  other  appropriate  employee 
to  do  this  by  remote  control  of  the  day  gate  in  connection  with 
his  regular  job  if  the  vault  lobby  is  designed  so  that  he  can 
observe  and  converse  with  persons  desiring  to  enter  or  leave 
the  vault.  If  vault  traffic  is  heavy,  it  may  be  economical  to 
use  a  magnetic  card  or  key  for  persons  to  indicate  identity  and 
the  desire  to  enter.  Use  of  ^the  card  or  key  could  also  auto¬ 
matically  be  recorded  for  the  required  vault  entrance-exit  log. 

g.  Computer  facilities  protection  _  •• 

(1)  The  great  value  of  computer  equipment, 

•  programs  and  data,  and  the  critical  necessity  for 
uninterrupted  computer  operations  in  Federal  Reserve 
Banks  makes  it  essential  that  effective  protection 
measures  be  taken. 

(2)  Both  the  data  processing  computers  and  the 
check  processing  computers  shall  be  segregrated  from 
all  other  equipment  and  activities  by  sturdy  partitions. 
Any  glass  portions  of  partitions  shall'  be  glazed  with 
laminated  riot  protection  glass. 

.(3)  Provisions  shall  be  made  for  tour,  groups  and 
visitors  to  view  computer  operations  through  glass 
observation  windows  in  the  walls  of  the  computer 
equipment  rooms.  An  alternative  might  be  the  \jse 
of  closed  circuit  television  with  a  remote  monitor. 

(4)  Provisions  shall  be  made  for  strict  control 
of  employee  access  to  computer  equipment  areas.  This 
can  usually  be  accomplished  through  the  use  of  cipher 
or  coded  identification  card  key  locks  on  all  entrance 
doors.  Secure  night  locks  shall  also  be  provided  on 
all  doors  for  control  of  unauthorized  access  during  non¬ 
operating  periods. 

(5)  Each  computer  area  shall  be  equipped  with  an 
ionization  type  fire  fume  detection  system  which  an¬ 
nunciates  both  in  the  computer  area  and  at  guard 

control. 


r 
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(6)  Carbon  dioxide  fire  extinguishers,  or  other 

approved  types,  shall  be  provided  in  the  computer 
equipment  areas.  .•  * 

(7)  There  shall  be  convenient  vaults  or  safes 
which  have  a  four  Insurance  Rating  Board  fire 
resistance  for  protection  of  software.  The  vaults 

•  shall  have  ionization  fire  detection  and  if  practical 
shall  have  an  automatic  carbon  dioxide  fire  extin¬ 
guishing  system. 

(8)  If  the  Bank  contemplates  the  installation  of 
ntime  sharing,M  or  other  computer  equipment,  where  the 
peripheral  input  and  output  devices  can  be  in  remote 
locations,  consideration  should  be  given  to  providing 
a  specially  designed  book  vault  for  housing  the  main 
processing  equipment  with  accessories  and  memory  units. 

(9)  Data  transmission  lines  and  computers  radiate 
information  in  the  form  of  electromagnetic  energy  which 
can  be  intercepted  and  interpreted  with  appropriate 
equipment.  If  highly  confidential  information  Is  to 

be  frequently  processed,  it  may  be  desirable  to  locate 
the  computers  and  transmission  lines  as  remotely  as 
possible  from  tenants  and  any  other  possible  eaves¬ 
droppers,  or  provide  electromagnetic  shielding  for 
the  equipment. 

(10)  Computer  equipment  and  installations  should 
equal  or  exceed  in  quality  the  published  standards  of 
Underwriters*  Laboratories,  Inc. 

\ 
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h.  Fire  protection  facilities  -  As  a  minimum,  the 
following  fire  protection  facilities  should  be  considered: 


Area 


Protection  Facility 


(1)  Computer  area 


(2)  Vaults  (inside 

and  out) 

(3)  Stove  hoods  in 

kitchen 

(4)  Paint  spray 

booths 

(5)  Inflammable 

storage  areas 

•  (6)  Maintenance 
shops 

(7)  Garage  areas 

(8)  Furnace  and 

incinerator 

rooms 

(9)  Any  other  high 

hazard  areas 


Ionization  type 
detectors 


Ionization  type 
deteetprs 


Automatic  CO2 

Automatic  CO2- 

Sprinkler  or  rate- 
of-rise  detectors 


Sprinkler  or  rate- 
of-rise  detectors 

Sprinkler 


Rate-of-rise 

detectors 

\ 

One  of  above 


i.  Door  locks  -  Door  locks  should  be  rugged  and  tamper 
resistant.  It  is  desirable  that  all  locks,  and  essential  that 
the  more  important  locks,  have  a  dead-latch  feature.  Locks  on 
ordinary  doors  can  be  master  keyed.  Locks  on  building  entrances, 
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high  security  entrances,  and  entrances  to  other  highly  restricted 
areas  should  be  individually  keyed.  Areas  where  access  is  highly 
restricted  at  all  tines  nay  be  ir.ore  effectively  controlled  if 
equipped  with  renotely  operated  electric  locks  or  power  door 
mechanisms.  Magnetic  card  locks  and  coded  push-button  locks  have 
some  advantages  for  certain  unusual  requirements.  The  protection 
department  should  be  provided  with  a  key  cabinet  and  related 
facilities  for  maintaining  effective  control  over  all  locks  and 
keys. 


60.  ELECTRIC  POWER  AND  LIGHTS 

•a.  Power  sudpIv  -  It  is  desirable  for  the  building 
to  have  at  least  two  primary  electric  feed  lines,  either  of 
which  can  handle  the  entire  building  load.  If  possible,  these 
lines  should  connect  to  separate  power  substations  or  to  a 
power  network.  There  should  be  duplicate  transformers  and 
power  switch  panels  with  automatic  transfer  of  load  relays  to 
meet  needs  in  the  event  of  a  partial  power  failure. 

b.  Emergency  power  -  An  engine  driven  emergency 
generator  should  be  available  and  of  sufficient  capacity  to 
at  least  operate  the  following  equipment  in  the  event  of  a 
total  power  failure; 

(1)  Security  doors 

\  \ 

(2)  Emergency  lights 

(3)  Security  elevator 

(4)  Water  pressure  booster  pumps  and 
pumps  on  any  fresh  water  wells 

(5)  Security  communication  and  television 
.  systems 

.  (6)  One  passenger  elevator  at  a  time  to 
free  persons  that  might  be  trapped 


■  (7)  Fallout  shelter  .  .. 

,  :  ‘‘  (8)  Computers  and  computer  air  conditioning 

..  (9)  Backup  power  for  alarms,  telephones,  etc. 

(10)  Any  other  essential  equipment  .  .  _  _  .  . 

>  •  The  emergency  generator  should. start  and  pick  up 

the  emergency  circuit  electric  load  automatically  upon  failure 
of  the  normal  power  supply.  Suffcient  fuel  should  be  stored 
below  ground  outside  the  building  to  provide  all  emergency 
power  for  one  week  and/or  provide  power  for  the  fallout  shelter  - 
for  two  weeks. 

c.  Building  lights  -  The  normal  building  lighting 
should  not  result  in  dark  areas  where  it  is  hazardous  to  work 
or  move  about.  Sufficient  lights  should  be  left  on  at  night 
to  permit  safe  movement  on  all  floors  and  to  facilitate  in¬ 
spections  by  the  guard  on  building  patrol.  Special  lighting 
as  specified  by  a  television  engineer  should  be  provided  in 
areas  to  be  covered  by  closed  circuit  television.  In  some 
very  critical  areas  emergency  battery  powered,  automatic,  lanterns 
should  also  be  considered.  .  :  • 


70.  HEATING  AND  AIR  CONDITIONING  . 

a.  Fresh  air  supply  vents  -  Effort  should  be  made  to 

locate  the  building  fresh  air  intake  vents  high  enough  above  the 
ground  to  make  intentional  or  accidental  air  contamination  un¬ 
likely.  •  •••  . . .  . 

b.  Auxiliary  air  conditioning  facilities  -  Special 
air  conditioning  and  heating  units  should  be  provided  for 
computers,  guard  control,  the  guard  squad  room,  and  any  guard 
post  turrets  that  will  be  occupied  continuously.  The  air  intake  _ 
for  these  units  should  be  highly  protected.  It  it  is  not  possible 
to  operate  appropriate  main  building  heating  or  cooling  equipment 
from  the  emergency  generator,  it  would  be  desirable  to  provide 
6ome  special  air  handling  equipment  for  the  fallout  shelter  and 
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«ny  other  areas  time  may  be  required  to  operate  during 
emergencies. 

c.  Fire  protection  In  mechanical  equipment  -  Large 
motors,  furnaces,  and  other  similar  equipment ' that  may  over¬ 
heat  should  be  equipped  with  heat  detectors  that  will  either 
shut  down  .the  equipment  or  sound  an  alarm  or  both. 


V 

no.  WAT HR 


n .  City  supply  -  The  water  supply  should  be  adequate 

in  volume  and  pressure  to  permit  the  fighting  of  fires  on  any 

floor  for  an  extended  period.  If  pressure  is  marginal,  or  is 
apt  to  bo  low  because  of  fire  fighting  in  other  areas  of  the 
city,  booster  pumps  and  n  stored  reserve  supply  of  water  should 

ho  considered.  A  reserve  supply  located  at  the  top  of  the  . . 

building  may  bo  of  value  in  the  event  both  the  electric  power 
mid  city  water  supply  arc  inadequate.  • 


b.  Fallout:  shelter  supply  -  Water  for  human  con¬ 
sumption  during  emergencies  should  bo  available  cither  from 
Circulating  fresh  water  tanks  or  fresh  water  wells.  Suitable 
pumps  and  control  valves  will  be  needed  to  feed  this  water  to 
thu  appropriate  areas. 


c.  Finer  gene  v  pipes  -  Wafer  supply  standpipes  should 
be  installed  at  convenient  locations  and  extend  the  ^ull  height 
of  the  building  including  the  roof  and  any  penthouse  structures. 
There  should  bo  valves  and  hose  connections  (the  hose  connection 
adaptors  should  bo  compatible  with  the  couplings  on  the  fire 
department,  hose)  at  each  floor  level.  .If  it  is  decided  that  hose 
not  he  located  on  racks  and  attached  to  the  standpipe  valves, 
consideration  should  bo  given  to  having  several  lengths  of  hose 
Stored  at  convenient  locations  in  the  building.  Outdoor  Siamese 
connectors  should  ba  attached  to  the  standpipe  system  for  fire 
department  uso.  Automatic  sprinkler  systems,  equipped  with 
alarms,  should  be  installed  in  all  areas  of  unusual  fire  risk  . 
where,  water  would  ha  a  suitable  extinguishing  agent. 
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.  90.  COMMUNICATIONS 

a.  Bank  telephones  -  The  bank  telephone  lines  should 
run  through  conduit  or  other  protected  enclosures  and  the  junction 
boxes  should  be  lockable  and  located  in  lockable  wire  closets. 

The  switchboard  and  frame  rooms  should  be  constructed  as  pro¬ 
tected  areas  with  doors  that  are  locked  and  alarmed. 

b.  Emergency  telephone  communications  for  guards  - 
The  guards  should  be  provided  with  at  least  one  highly  protected 
outside  telephone.  Preferably  it  would  be  a  direct  line  to  the 
police  and/or  fire  department.  If  this  is  not  practical,  a  dial 
phone  would  be  acceptable.  The  emergency  phone  wires  should  not 
be  part  of  the  regular  phone  system,  but  rather  should  exit  from 
the  building  by  the  shortest  and  best  protected  route  possible 
and  should  be  safeguarded  if  they  appear  in  any  accessible 
telephone  company  manholes  or  outside  junction  boxes.  During 
after  hours  periods  a  backup  emergency  communication  link  would 
have  value.  This  might  consist  of  a  periodic  telephone  check 
with  the  police  or  some  other  reliable  organization,  or  a  timed 
switch  which  must  be  deactivated  periodically  to  prevent  it 
from  transmitting  an  alarm  signal. 

c.  Public  address  system  -  If  a  public  address  system 
is  to  be  installed  in  the  building,  it  should  be  designed  so  that 
it  can  be  heard  in  all  areas  of  the  building,  including  rest  rooms, 
machine  rooms,  storage  areas,  etc.  Such  a  system  has  advantages 
over  alarm  bells  for  fire  evacuation,  civil  defense  evacuation, 
and  other  employee  instructions  or  alerts.  It  can  also  be  used 

to  provide  music  throughout  the  building.  If  this  feature  is 
added,  the  wiring  must  be  arranged  so  that  if  the  loudspeakers 
are  turned  off  or  decreased  in  volume  an  override  capability  will 
restore  them  to  full  volume  when  a  public  address  announcement  is 
made. 

d.  Intercommunication  system  -  A  security  intercom 
system  should  be  provided.  The  principal  master  station  would 
be  located  in  guard  control.  The  following  other  stations 
should  be  considered: 


(1) 

Chief  guard's  office 

(2) 

Guard  squad  room 

(3) 

Pistol  range 

-  32  - 


(A)  All  stationary  guard  posts 

(5)  Remotely  controlled  doors  or  gates 

(6)  Building  engineers'  office 

Intercom  connections  between  guard  posts  co¬ 
operating  on  the  same  protection  activity  are  often  advanta¬ 
geous  and  they  may  be  useful  for  guards  remotely  controlling 
equipment  or  persons.  The  control  room  guard  should  be  able 
to  call  selected  stations  or  all  stations  simultaneously. 

Each  substation  should  be  able  to  signal  the  master. 

c*  Employee  warning  alarms  -  If  a  public  address 
system  is  not  to  be  used  for  fire  and  air  raid  alarms,  an 
extensive  system  of  warning  bells  or  horns,  with  a  loud  and 
unique  alarm  for  each  type  of  emergency,  should  be  provided. 

Two-way  radio  -  A  two-way  radio  system  should  be 
provided  as  follows:  ’ 

(1)  A  central  station  with  the  console  located 
in  guard  control  and  a  strategically  located  remote 
antenna.  The  transmitting  power  may  vary  between 
about  30  watts  and  125  watts  depending  on  location 
and  use  requirements. 

(2)  Mobile  units  in  bank  security  vehicles. 

These  may  operate  at  about  60  watts  of  power. 

(3)  Hand  carried  portable  units.  These  should 
generally  radiate  power  in  excess  of  1/2  watt.  Enough 
units  should  be  obtained  to  equip  all  guards  that  are 
on  duty  and  are  not  assigned  to  a  location  equipped 
with  an  intercom  station.  Rechargeable  batteries  and 
battery  charging  equipment  are  usually  more  economical 

•  than  using  the  throw  away  batteries.  Leather  carrying 
cases  with  shoulder  straps  are  desirable. 

(A)  All  radio  units  should  be  designed  and  ad¬ 
justed  to  operate  on  the  Federal  Reserve  assigned  FM 
.frequency  in  the  A13MHZ  band.  The  exact  frequency 
assignment  should  be  ootained  by  communicating  with 
the  Board's  Division  of  Federal  Reserve  Bank  Operations 
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(5)  In  jurisdictions  where  permitted  a  backup 
radio  link  with  the  local  police  has  merit.  Radio 
equipment  is  available  that  idles  in  a  completely 
dormant  status  until  activated  during  an  emergency. 

g.  Closed  circuit  television 


(1)  Closed  circuit  television  is  a  versatile 
protection  tool  and  should  be  used  wherever  it  is 
advantageous.  Some  typically  useful  applications 
are: 


(a)  Surveillance  of  activity 
outside  building 

(b)  Outside  of  security  court 
entrance  and  exit  doors 

(c)  Interior  or  exterior  sur¬ 
veillance  of  vaults 


(d)  Remote  control  of  doors  and 

gates 


(f)  Surveillance  of  high  security  areas 

(g)  Surveillance  of  vulnerable  roof  or 
balcony  areas 

(h)  Remote  viewing  for  public  tour 

.  groups  •  . 


(i)  Vault  entrance  control 

(j)  For  safety  of  persons  in  garages 
••  or  other  risk  areas 

00  Remote  inspection  of  credentials 

(1)  Surveillance  of  public  and  employee 
lobbies 


(m)  Surveillance  of  security  court  and 
freight  docks 
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(n)  Surveillance  of  elevator  lobbies 

(°)  Monitoring  remote  areas  of  the 
building  in  lieu  of  periodic  guard  patrols 

(p)  Recording  of  pictures  in  accordance 
with  the  specifications  in  Regulation  P 

(q)  Protection  of  nearby  annex  buildings 
or  space 

(2)  Transistorized  cameras* and  monitors  usually 
have  a  longer  life  and  are  more  trouble  free  than 
vacuum  tube  types. v 

(3)  Monitor  screen  size  is  largely  a  matter  of 
personal  preference.  Optimum  viewing  distance  is 
approximately  four  times  the  picture  height. 

(4)  Television  systems  are  complicated  and 
therefore  advice  on  illumination,  optics,  system 
characteristics,  and  equipment  placement  should 

be  obtained  from  a  closed  circuit  television  expert 

rather  than  relying  on  a  product  salesman  or  trial 

and  error  methods.  .  ;  r  * 

(5)  If  recording  of  television  surveillance  of 
the  banking  lobby  is  to  be  done  to  comply  with  the 
specifications  in  Regulation  ?,  a  very  carefully 
engineered  system  will  be  necessary.  Conventional 
television  recorders  are  quite  limited  in  fidelity 
capabilities.  The  image  generated  by  the  camera  must 
be  very  good  to  overcome  this  deficiency.  Usually 
the  head  size  or  the  television  monitor  must  Nbe  in 
excess  of  one  inch  in  height,  and  have  a  good  resolution, 
for  it  to  be  subsequently  copied  satisfactorily  by 
photographing  the  recorded  playback  on  the  television 
screen.  This  may  be  more  readily  accomplished  by 
mounting  the  camera  over  the  lobby  exit  so  that  persons 
to  be  recorded  would  walk  toward  the  camera  and  their 
head  and  shoulders  would  be  quite  large  on  the  television 
screen  before  they  passed  out  of  focus  or  out  of  view. 

The  recorder  could  be  activated  by  the  holdup  alarm 
system.  The  recorded  playback  portrait  picture  can 
usually  be  photographed  satisfac torily  by  using  the 

best  quality  polaroid  land  camera  and  a  copying  frame.  • 
The  capability  of  video  recording  selectively  from  any 
of  the  television  cameras  has  value.  Video  tape  equip¬ 
ment  is  available  for  continuous  recording  of  highly 
vulnerable  location  cameras. 

u 
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(6)  If  only  occasional  inspection  of  the  camera 
screen  is  required,  a  single  monitor  may  be  provided 
with  a  selector  switch  for  use  with  several  cameras. 
However,  most  television  surveillance  activities  are 
more  effectively  scrutinized  if  the  picture  from  each 
camera  is . continuously  reproduced.  In  other  words 

•  it  is  usually  advisable  to  have  a  monitor  for  each 

camera. 

(7)  "Pan-tilt11  mounting  and  "zoom  lenses"  are 
advantageous  in  some  situations.  Cameras  mounted 
outdoors  should  have  a  protective  housing/ 

(8)  Television  equipment  usually  has  a  deterrent 

.  effect  on  potential  wrongdoers  and  therefore  should  not 

generally  be  disguised  or  concealed. 

4 

(9)  Viewing  of  monitors  is  less  fatiguing  'if  a 

'  moderate  amount  of  ambient  illumination  is  maintained 
in  the  viewing  room. 

(10)  Equipment  is  available  which  will  monitor  a 
static  television  picture  and  signal  an  alarm  if 
movement  or  other  changes  occur  in  the  picture. 

h.  Photographic  surveillance  -  If  television  is  not 

to  be  used  to  meet  Regulation  P  requirements,  consideration  should 
be  given  to  providing  photographic  cameras  for  this  purpose. 

i.  Elevator  communications  -  Each  elevator  should  have 
facilitation  'for  communication  in  the  event  of  an  emergency.  Dial 
phones  are  not  satisfactory  because  passengers  can  neither  read 
the  emergency  number  nor  see  how  to  dial  it  in  the  evant  of  a 
power  or  elevator  light  failure. 

j.  Vault  communications  -  Each  vault  should  have  a 
telephone  or  an  intercommunication  station  that  can  be  used  in 
an  emergency. 
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100.  PROTECTION  ALARMS  AM)  CONTROLS 

a.  Protection  control  console  •  ■ 

(1)  A  protection  control  console  should  be 
located  in  the  strongly  fortified  protection 
control  center. 

(2)  The  console  should  contain  all  alarm, 
communication,  and  control  features  in  a  single 
cabinet,  so  arranged  that  all  functions  fan  be 
conveniently  observed  and  all  controls  reached 
by  a  single  operator  seated  in  front  of  the 

•  console.  If  desired,  television  monitors  could  be 
mounted  in  compatible  racks  above  and  behind  the 
console,  directly  in  front  oi  the  operator.  Every 
effort  should  be  made  to  design  and  arrange  the 
console  equipment  so  that  it  can  be  supervised  at 
all  times  by  a  single  operator. 

.  (3)  All  access  doors  or  panels  where  unauthorized 

persons  might  tamper  with  or  manipulate  the  functioning 
of  the  equipment  should  be  provided  with  locks  and 
alarms  that  record  on  the  paper  tape. 

(4)  All  of  the  alarm  and  communication  systems 
should  have  a  protected  source  of  emergency  electrical 
power. 

'  '  *.  .  (5)  All  security  circuits  should  run  through  solid 

wall  conduit  and  junction  points  should  be  in  locked 
wire  closets. 

\ 

(6)  It  is  highly  desirable  to,  have  the  same 

contractor  provide  and  install  the  console  and  all  . 

related  remote  terminal  equipment,  and  that  he 
service  the  equipment  indefinitely  on  a  contract  basis. 

(7)  The  installation  contract  should  provide  for 
furnishing  copies  of  training  and  service  manuals  as 
well  as  initial  training  of  all  appropriate  bank 
personnel. 

(8)  All  equipment  should  equal  or  exceed  Under- 
.writers'  Laboratories  standards. 


-  37 


b.  Robbery  alarm  activation  devices  should  be  con¬ 
sidered  for: 

*  t  . 

-  (1)  Each  guard  post 

(2)  Each  lobby  teller  station 

(3)  Each  high  security  area  teller  station 

(4)  The  interior  of  each  high  security  ‘  . 
area  where  valuables  are  processed 

(5)  A  location  at  or  near  vault  entrances 

c.  Administrative  alarm  (request  for  guard) 
activation  devices  should  be  considered  for: 

(1)  Reception  desk  on  executive  floor 

(2)  Office  of  president  and  several  other 
high  level  officers  (If  desired) 

(3)  Personnel  Department  employment  section 

(4)  Any  other  location  where  the  public 
•  might  be  directed  routinely  for  service 

(5)  Each  guard  post 

(6)  Each  private  office  adjacent  to'the 
banking  lobby 

(7)  Reception  desk  at  pedestrian  entrance 

d.  Burglary  alarm  activation  devices  should  be 
considered  for: 

(1)  Each  vault.  The  devices  should  include  wall 
vibration  sensors,  ionization  smoke  detectors  (inside 
and  out),  door’  contacts  and/or  any  other  appropriate 
detectors. 

(2)  Any  safe  used  for  storing  large  amounts  of 
valuables. 
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(3)  The  location  of  alarm  sensors  shall  be  selected 
to  the  extent  possible  so  that  they  do  not  interfere  ' 
with  the  most  efficient  use  of  the  space,  i.e.,  do  not 
mount  a  projecting  sensor  on  a  wall  to  be  covered  by 
stacked  property.  It  may  interfere  with  the  stacking 
or  may  be  inaccessible  for  adjusting  and  repair. 

.,  ,  e*  Intrusion  alarm  activation  devices  should  be  con¬ 

sidered  as  follows: 

(1)  Each  building  entrance  door  including 
elevator  penthouse  and  any  other  roof  top 
openings. 

(2)  Any  other  unguarded  door  or  enclosure 
where  control  of  access  is  needed  during  day  or 

.  •  night  periods. 

^  ,,  f*  -?ire  alam  activation  devices  should  be  considered 
as  'follows : 

(1)  Fire  pull-boxes  at  appropriate  points 
on  each  floor 

(2)  Sprinkler  and  C02  fire  system  alarms 

(3)  Ionization  smoke  detectors  in  computer 
and  other  highly  sensitive  areas 

.  .  (4)  Heat  detectors  in  areas  constituting  a 

high  fire  hazard  and  on  or  near  machines  that 
might  overheat 

8-  Employee  evacuation  warning  systems  should  be 
considered  as  follows: 

.  (1)  A  complete  building  .public  address 

system;  or 


(2)  Fire  bells  or  horns,  and 

(3)  Air  raid  bells  or  horns 


h. 

as  follows: 


Guard  patrol  control  system  should  be  considered 


(1)  Key  stations  in  a  sufficient  number  of 
locations  to  force  guards  to  make  a  comprehensive 
coverage  of  the  building  on  each  patrol. 

(2)  A  programmer  and  paper  tape  recorder  in 
the  protection  console  to  permit  changes  in  the 

.  #  patrol  times  and  routes,  and  make  a  record* of 

guard  compliance. 

i.  Mechanical  supervision  -  As  a  rule,  alarms  on 
building  mechanical  equipment  should  connect  to  an  engineer's 
console  and  a  single  signal  be  wired  to  the  guard  console  to 
indicate  when  the  engineer  console  is  in  a  state  of  alarm." 

The  protection  console  operator  would  communicate  with  an 
engineer  or  a  reserve  guard  to  have  the  trouble  investigated. 

j.  Door  controls  should  be  considered  as  follows: 

(1)  Remotely  operated  locks  on  outside  doors 
to  permit  quick  locking  in  the  event  of  a  holdup. 

(2)  Remote  controls  or  locks  for  all  doors 
under  guard  supervision. 

k.  Surveillance  photographic  camera  and/or  television 
monitor  and/or  recording  systems  should  be  considered  for  all 
appropriate  locations. 

l.  *  Communications  systems  should  be  considered  as 

follows:  (See  Section  90  -  Communications)  •  \ 

(1)  Intercom  system  between  the  protection 
\  console  and  the  stationary  guard  posts.  These 

should  be  of  solid  state  design. 

(2)  Telephone  at  protection  console  and  any 
guard  posts  where  deemed  necessary. 

(3)  Direct  communication  to  police  and  fire 
departments  from  guard  control  console. 

(4)  Two-way  radio  with  central  station  unit 
in  guard  control  and  sufficient  portable  and 
mobile  units  to  meet  needs. 


-  AO  - 


m.  Guard  posts  should  be  equipped  with  a  small  wall 
or  desk  mounted  console  containing  communication,  alarm,  television 
and  control  equipment  needed  to  most  effectively  operate  that  post. 
Some  equipment  may  require  function  transfer  switches  for  remote 
handling  of  certain  activities  during  periods  when  a  post  is 
closed.  Some  equipment  should  connect  between  posts  or  be  du¬ 
plicated  at  several  posts  and  the  control  console  for  flexibility 
of  operation. 


n.  The  selection  and  placement  of  protection  equipment 
should  not  be  attempted  until  the  building  plans  are  sufficiently 
complete  that  the  entire  protection  activity  can  be  planned.  The 
scheduling  of  such  hardware  should  be  based  on  the  respective 
protection  requirements  and  the  extent  to  which  a  particular 
protection  aid  will  augment  or  replace  other  possible  protection 
measures.  A  system  analysis  of  the  contemplated  protection 
activity  will  help  achieve  an  optimum  relationship  between 
personal  services  and  hardware.  The  very  high  cumulative  costs 
of  personal  services  can  usually  be  significantly  reduced  if 
maximum  use  is  made  of  all  other  feasible  protection  measures. 
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F.  H.  MacDonald 


Room  206k 


Townsend  and  Bottiun  Engineering  Company 

ENGINEERS  AND  CONSTRUCTION  MANAGERS 

April  27,  1972 


Mr.  Frank  a.  MacDonald 
Deputy  Director  of  The  Mint 
Room  2064  Main  Treasury  Bldg. 

15th  Street  &  Pennsylvania  Ave.  N.W. 

Washington,  D.C.  20220 

Dear  Mr.  MacDonald, 

am  writing  to  express  an  interest  in  the  construction  program 
~or  the  proposed  new  U.S.  Mint  in  Denver. 

-ownsend  and  Bottum  Engineering  Company  would  be  interested  in 
rurnisaing  construction  management  services  on  the  Denver  Mint 
project  on  the  basis  that  such  services  would  be  separate  from 
professional  services  design  contract. 

Th=  service  we  would  propose  could  be  divided  into  two  phases 

* - -ns  second  phase  being  held  as  optional  at  the  discretion 

of  the  Government: 

Phase  One:  Construction  Management  During  Design  - 

consisting  of  such  items  as  constructibility 
input  to  the  design,  budget  estimate  prepar¬ 
ation,  construction  schedule  preparation', 
preparation  of  a  contracting  plan,  etc. 

Phase  Two:  Construction  Management  During  Construction  - 
consisting  of  development  of  bid  packages , 
coordination  of  bidding  process  and  providinc 
field  construction  management. 

I  am  enclosing  two  items  to  describe  our  capabilities  and  the  tvpe 
of  program  we  would  propose :  (1)  A  brief  description  of  Townsend 

and  Bottum,  Inc.  and  (2)  A  paper  entitled  "Constructibility 
Assurance  During  Design." 

Townsend  and  Bottum  Engineering  Company  is  a  subsidiary  of  Townsend 
and  Bottum,  Inc.  providing  professional  services  in  the  areas  of 
design,  consulting  and  construction  management.  The  subsidiary 
supports  the  parent  company  in  its  extensive  general  construction 
business  and  draws  upon  the  resources  of  the  parent  companv  in 
financial,  manpower  and  facilities.  While  the  majority' of  the 
Company's  work  has  been  in  the  utility  field,  it  should  be  noted 
that  a  typical  modern  power  plant  includes  large  office  and  service 
facilities,  cafeterias,  machine  shops,  building  service  systems  and 
a  very  large  amount  of  production  machinery  erection  that' must  be 
carefully  integrated  with  the  placement  of  concrete  and  erection^ 
of  structural  steel.  Power  facilities  represent  some  of  todav's 
most  complex  and  challenging  construction  projects. 
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TOWNSEND  AND  BOTTOM  ENGINEERING  COMPANY 


I  hope  this  will  give  you  a  general  idea  of  our  interests  and 
capabilities.  If  you  have  any  questions,  please  don't  hesitate 
to  call. 

Sincerely, 


St 


Executive  Vice  President 

cc:  C.  E.  Bottum  Jr. 


TOWNSEND  AND  BOTTUM,  INC. 
ANN  ARBOR,  MICHIGAN 


TOWNSEND  AND  BOTTUM,  INC. ,  CONSTRUCTORS 

Townsend  and  Bottum,  Inc.  has  a  fifty  year  history  of  successful 
general  construction  experience  in  heavy  industry  with  emphasis 
upon  power  plants  and  gas  utility  work.  The  qualifications  of 
the  Company  range  from  production  equipment  installation  through 
complete  project  responsibility  with  design  services  subcontracted 
to  a  professional  engineering  firm.  Townsend  and  Bottum,  Inc. 
normally  constructs  about  70  percent  of  a  project  with  its  own 
forces,  subcontracting  such  specialties  as  electrical  work  and 
insulation. 

Townsend  and  Bottum,  Inc.  is  number  74  in  ENR's  list  of  the 
largest  U.  S.  Construction  Contractors  in  1971  and  was  listed 
number  41  in  ENR's  list  of  Design- Cons true tors  in  ENR's  list  of 
1970. 

Townsend  and  Bottum,  Inc.  maintains  national  agreements  with  the 
major  building  trades  unions  and  is  active  in  developing  labor 
relations  climates  that  will  minimize  the  impact  of  labor  disputes 
on  construction  projects. 

The  following  is  a  list  of  recent  projects  Townsend  and  Bottum, 

Inc.  has  under  contract  or  completed: 

A  Consumers  Power  Company  D.  E.  Kara  Power  Plant,  Units 
3  and  4,  Bay  City,  Michigan.  $200,000,000  constructed 
value.  Total  project  responsibility  including  design, 
procurement,  construction.  Engineering  subcontracted 
to  Commonwealth  Associates,  Inc.  70  percent  of  con¬ 
struction  with  own  forces. 

A  Ohio  Edison  Company  Bruce  Mansfield  Power  Plant,  Units 
1  and  2,  Shippingport,  Pa.  $400,000,000  constructed 
value.  General  Contractorship.  70  percent  of  con¬ 
struction  with  own  forces. 

A  Detroit  Edison  Company  Monroe  Power  Plant  Units  1-4, 

Monroe,  Michigan.  $580,000,000  constructed  value. 

General  Contractorship.  50  percent  of  construction 
with  own  forces. 
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A  Detroit  Edison  Company  Enrico  Fermi  Atomic  Power  Plant 
Unit  2,  Newport,  Michigan.  $480,000,000  constructed 
value.  Structural  Contractor.  35  percent  of  plant  with 
own  forces . 

A  Detroit  Edison  Company  Trenton  Channel  Power  Plant 
Unit  No.  9  and  St.  Clair  Power  Plant  Unit  No.  7, 

Detroit  area,  Michigan.  $150,000,000  constructed  value. 
General  Contractorship.  50  percent  of  construction  with 
own  forces . 

A  Columbia- Southern  Chemical  Corp.  Barium  Plant,  Natrium, 

West  Virginia.  $150,000  contract  value.  Equipment 
Installation  contract. 

A  Duquesne  Light  Company  Shippingport  Nuclear  Plant, 
Shippingport ,  Pa.  $460,000  contract  value.  Equipment 
installation  contract. 

A  Consumers  Power  Company  White  Pigeon  Gas  Compressor 
Station  Units  I  and  II,  White  Pigeon,  Michigan. 

$922,000  constructed  value.  General  Contractorship. 
Constructed  complete  stations. 

A  Ohio  Edison  Company  W.  H.  Sammis  Power  Plant,  Units 
5,  6  and  7,  Stratton,  Ohio.  $190,000,000  constructed 
value.  General  Contractorship.  60  percent  of  con¬ 
struction  with  own  forces. 

Forty  or  more  other  projects  with  responsibility  varying 
from  equipment  erection  through  total  job  including  design. 

Townsend  and  Bottum,  Inc.  employs  approximately  130  permanent 
(salaried)  employees.  Of  these,  45  are  college  graduates  with 
the  majority  in  the  engineering  disciplines.  In  this  professional 
staff  are  highly  qualified  construction  managers,  superintendents, 
construction  engineers  and  administrative  personnel.  The  Company 
has  experts  in  labor  relations,  construction  methods,  construction 
equipment,  safety  cost  control  and  scheduling.  Construction 
craft  employment  has  ranged  up  to  3,000  in  recent  times. 
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The  Company  owns  its  office  and  shop  facilities  in  Ann  Arbor 
and  a  large  fleet  of  construction  equipment. 

The  Company  has  on  its  premises  an  IBM  360/30  computer  with 
ancillary  equipment  to  process  CPM  schedules  and  cost  control 
reports  and  to  handle  administrative  data.  The  Company  has 
been  active  in  developing  and  using  modern  systems  for  manage¬ 
ment  of  construction  projects  and  has  such  systems  in  effect 
on  all  its  work. 
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|^7  DESCRIPTION 

p 

CONDITION 

(Check  On c) 

Excellent  L)  Good  (*]  Fair  |  |  Deteriorated  [71  Ruins  (7)  Unexposed 
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X]  Altered  fU  Unaltered 

(Check  One.) 

P]  Moved  [X  Original  Site 

D  ESC  RIDE  THE  PRESENT  AND  ORIGINAL  (1!  known)  PHYSICAL  APPEARANCE 


The  original  section  of  the  second  Denver  Mint  building  was 
constructed  during  the  period  from  1897  to  1904,  in  the  style 
of  the  Second  Renaissance  Revival.  Exterior  ground  story 
walls  are  faced  with  russticated  Colorado  granite.  Second 
story  walls  are  faced  with  ashlar  granite,  providing  a  subtle 
contrast  in  exterior  wall  textures.  A  granite  entablature 
marks  the  division  betv/ccn  the  ground  and  second  stories. 


Exterior  style  elements  reaffirm  the  symmetry  of  the  rec¬ 
tangular  plan.  High,  rectangular  windows,  framed  in  marble 
and  surmounted  by  marble  lunettes,  open  at  even  intervals  from 
three  ground  story  facades.  Originally,  the  uniform  placement 
and  size  of  windows  was  disurpted  on  the  rear  facade  by  two 
pairs  of  narrow  rectangular  windows,  headed  by  stepped 
voussoirs.  Later,  all  such  architectural  features  on  the  rear 
facade  were  obliterated  with  the  construction  of  a  modern 
addition,  which  adjoins  the  original  section.  The  marble 
lunettes  above  all  ground  story  openings  on  the  front  facade, 
above  two  windows  on  the  east  facade  and  above  three  windows 
on  the  west  facade  are  ornately'  carved  in  an  eagle  motif.  Each 
window  is  accented  by  rusticated  -  granite  voussoirs  and  marble 
molding.  /,  C"/' Ni<A 

- -  ! '  •%  \ 

An  alternate  window  design,  of  smaller  dimensions,  is  utilized 
throughout  the  second  story.  Each  winddw,  opening  is  doubled  b^ 
a  center  marble  column,  which  forms  .two  minor  rounded  arches 
within  the  opening.  The  solid  marble  panel  above  each  pair  of 
double  arches  is  decorated  by  a  single  marble  disc,  a  motif 
originally  duplicated  on  the  rear  facade,  above  each  pair  of 
narrow?  rectangular  windows.  Radiating  ashlar  granit-^  voussoirs 
form  arches  above  each  window  opening. 

The  second  story  rises  to  a  massive  granite  cornice,  composed 
of  brackets  and  a  decorated  frieze.  The  low,  truncated  hip 
roof  above  is  covered  in  red  tile  and  barely  visible  from  the 
street . 
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Wrought  iron  lamps  flank  the  main  entrance  on. the  front  facade. 
Smaller,  less  ornate  lamps  were  added  after  the  original  con¬ 
struction  between  window  arches  on  the  ground  story.  Additional 
wrought  iron  features  include  the  protective  grilles  at  the 
main  entrance,  and  at  all  basement  and  ground  story  wdndows.  A 
wrought  iron  fence  was  attached  to  the  low,  granite  retaining 
wall  at  a  later  date,  enclosing  the  Mint  property. 

The  two  story  Mint  building  houses,  in  addition,  two  basement 
levels,  a  mezzanine  and  a  full  attic. 
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In  February,  1861 ,  Congress  approved  an  act  to  create  the 
Territory  of  Colorado.  One  year  later,  on  At>ril  21,  1862, 
an  act  was  apx/roved  to  establish  a  branch  Mint  at  Denver,  in 
the  Territory  of  Colorado,  exclusively  for  the  coinage  of 
gold.  Early  in  1863,  the  Secretary  of  the  Treasury  was 
authorized  to  purchase  a  private  mint  building,  located  at 
Sixteenth  and  Market  Streets,  to  house  the  new  branch  Mint. 
Title  to  the  building  v/as  obtained  from  the  owners,  Clark, 
Gruber  &  Company,  in  T\ pril,  but  due  to  delays  in  the  delivery 
of  equipment,  the  Mint  was  not  opened  until  September,  1863. 


Operations  at  the  Denver  branch  Mint  did  not  conform  to  the 
provisions  established  by  Congress.  Bullion  v/as  melted, 
refined,  assayed,  stamped  and  returned  to  depositors  until 
1869,  when  operations  v/ere  further  restricted  to  include  only 
melting,  assaying  and  return  to  depositors.  Although  bills 
were  repeatedly  introduced  in  Congress,  it  v/as  not  until 
1895  that  an  act  was  approved  to  establish  a  United  States 
Mint  at  Denver  for  the  coinage  of  gold  and  silver.  In  March, 
1895,  the  Secretary  of  the  Treasury  v/as  authorized  to 
contract  for  the  construction  of  a  new  building  designed  to 
meet  the  special  requirements  of  a  government  coinage  Mint. 

On  April  22,  1896,  a  site  v/as  purchased  at  the  corner  of 
Colfax  Avenue  and  Delaware  Street. 


Construction  of  the  new  building  began  in  1897  and  continued 
intermittently,  under  the  supervision  of  James  Knox  Taylor, 
until  1904,  v/hen  it  v/as  turned  over  to  the  Federal  government. 
The  new  building  was  occupied  in  1904  by  a  nucleus  of  assay 
workers  from  the  branch  Mint,  but  coinage  operations  did  not 
actually  commence  until  February,  1906.  Experts  from 
Philadelphia,  Saw  Orleans,  Washington  and  San  Francisco  had 
beeq  detailed  at  Denver  for  months  prior  to  this  date 
arranging  the  new  equipment  which,  according  to  the  Director 
of  the  Mint,  was  believed  to  be,  "of  the  most  approved  desz 
for  all  the  operations  of  coinage.”  7J  though  designed 
specifically  to  house  an  industrial  operation,  however,  great 
care  v/as  devoted  to  decorative  elements .  in  terms  of  archi¬ 
tectural  design,  the  new  Mint  building  was  constructed  within 
the  turn-ot-thc-ccntury  tradition  ol  architectural  elegance. 
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MAY  5  137S 

OFFICE  CF 
SUPERINTENDENT 

17.  S.  A1/7V7*  47"  DENVER 


Mr.  Frank  K.  MacDonald 
Acting  Director  of  the  Mint 
Office  of  Director  of  the  Mint 
Department  of  the  Treasury 
Washington,  D.C.  20220 

Dear  Mr .  MacDonald : 

It  is  the  pleasure  of  the  Denver  Landmark  Preservation  Commission 
to  inform  you  that  the  Civic  Center  District,  including  the  Denver 
Mint,  was  officially  designated  as  a  Landmark  District  of  the  City 
and  County  of  Denver  by  the  Denver  City  Council  on  April  19,  1976. 

The  designation  becomes  effective  on  April  23,  1976.  A  copy  of  the 
designating  ordinance  is  enclosed. 

Also  enclosed  is  a  map  of  the  Civic  Center  District  (as  amended)  and 
a  copy  of  the  Denver  Landmark  Preservation  Ordinance.  Please  note 
that  the  effects  of  the  district  designation  differ  from  tne  effects 
of  the  previous  designation  of  the  Hint  as  a  landmark  structure.  If 
you  have  any  questions  regarding  the  provisions  of  the  Ordinance, 
please  feel  free  to  contact  us. 

The  Commission  visnes  to  express  congratulations  and  appreciation  for 
your  cooperation  in  obtaining  this  designation.  Tne  preservation  of 
important  elements  of  Denver's  past  is  vital  for  the  enrichment  of 
its  future. 

Sincerely, 


David  A.  Wicks 
Staff  Secretary 

Alan  Fisher 
Mrs.  Pierpoat  Fuller 
Philip  Milstein 
Fred  Mazzulla 


Enclosures 

DAW/rl 

**  cc:  Mrs.  Betty  Higby 


Langdon  E.  Morris,  Jr.,  Chairman 
Edvard  D.  Wuite,  Jr.,  Vice  Chairman 
Mr 8 .  Karl  Arndt 
Joseph  B.  Barry 
Thomas  Hornsby  Ferril 


-36- 


APPENDIX  C 


CITY  AND  COUNTY  OF  DENVER 

STATE  OF  COLORADO 


jf  F.J.SERAFINI,  and  lecW», 

t/ve  and  cavity 

Q)ew/wey,  do  /teredw  cewtoAi  that  the  attached 


'em/v-ey,  ao  fiey-eo^  co 
i&  a  tycce  and  coyyect  cofvif  o^ 
0ycttna/nce  JL.  _iZ2 _ S/ewieb 


1976 


?  BT  AUTHORITY 

ORDINANCE  NO.  173 
*  COUNCIL  BILL  NO  179.  SERIES 
OF  1870  INTRODUCED  BY 
ZlOBERTS.  REYNOLDS.  BURKE. 
CALDWELL  AND  NOLAN. 

A  BILL 

FOR  AN  ORDINANCE 

DESIGNATING  THE  CIVIC 
CENTER  DISTRICT  AS  A  DIS 
TRICT  FOR  PRESERVATION  AND 
ADOPTING  DESIGN  STANDARDS 
THEREFOR. 


WHEREAS,  the  Preservation  Com¬ 
mission  has  transmitted  to  the 
Council  a  proposed  designation  of  a 
district  for  preservation,  and 

WHEREAS.  the  Planning  Board 
has  approved  the  same;  and 
WHEREAS,  the  Civic  Center  Dis¬ 
trict  has  character,  interest  and 
▼alue  as  part  of  the  development, 
heritage  and  cultural  characteristics 
of  the  City  and  State,  is  the  site  of 
historic  events  having  a  significant 
effect  upon  society,  is  identified 
with  Innumerable  persons  who  con¬ 
tributed  significantly  to  the  heritage 
of  the  City  and  State,  portrays  the 
environment  of  an  era  characterized 
by  distinctive  architectural  styles 
and  represents  an  established  and 
familiar  visual  feature  of  the  City 
and  State; 

NOW.  THEREFORE.  BE  IT 
ENACTED  BY  THE  COUNCIL  OF 
THE  CITY  AND  COUNTY  OF 
DENVER 

Section  1.  Designation  That  cer¬ 
tain  area  described  as  follows 

Blocks  7.  8.  9.  23,  and  24  and 
Outlots  1  and  2.  together  with  any 
and  ail  vacated  streets  and  alleys 
within  or  adjoining  eaid  blocks 
and  outlots.  all  in  Evans’  Addition 
to  the  City  of  Denver. 

Evans’  and  Elbert’s  Subdivision 
of  Block  10  in  Evans'  Addition 
and  Block  10  in  Witter  s  1st  Addi¬ 
tion  both  of  the  City  of  Denver, 
together  with  the  vacated  alleys 
therein; 

Blocks  243  and  267.  East  Denver; 

Block  6  Cheesman  and  Kassler's 
Subdivision; 

Block  25.  H.  C.  Brown's  Second 


Addition  to  Denver.  Colorado. 

Lots  1  to  8  Inclusive.  Block  26.  H 
C.  Brown  s  Second  Addition  to 
Denver.  Colorado. 

Lots  31  to  40.  inclusive,  and  the 
north  of  Lot  30.  Block  20.  H.  C. 
Brown's  second  addition  to 
Denver.  Colorado. 


Lots  1  to  20.  Inclusive,  and  Lots 
31  to  40.  Inclusive.  Block  39.  H  C. 
Brown's  Second  Addition  to 
»  Denver.  Colorado. 

Lots  7  to  40.  Inclusive,  and  the 
south  15  feet  of  Lot  6.  Block  28. 
H.  C  Brown  a  Addition  to  Denver. 
Colorado,  and  Lots  20  to  21.  Block 
28  H  C  Brown's  Second  Addition 
to  Denver.  Colorado. 

Lots  10  to  20.  Inclusive.  Block 
37.  H  C  Brown's  Addition  to 
Denver.  Colorado.  and  Lot  20. 
Block  37.  H  C  Brown's  Second 
Addition  to  Denver.  Colorado,  and 
5That  part  of  the  NW  *«  of  the 
Nl>«  of  Section  3.  T  4S  .  R68W.  of 
th*  0th  P.M  as  described  in  the 
w<  rranty  deed  from  Henry  C 
Biown  to  the  Territory  of 
Colorado  on  January  II.  18G8  and 
fifed  for  record  in  Bonk  13  at 
Page  579  in  the  Orfico  of  the 
Recorder.  County  of  Arapahoe. 


Territory  of  Colorado,  and  upheld 
by  decision  of  the  United  States 
Supreme  Court  as  recorded  in 
Book  9759  at  Page  98  of  the 
records  of  the  Clerk  and  Recorder 
of  the  City  and  County  of  Denver 
Be  and  the  same  is  hereby 
designated  as  the  Civic  Center  Dis¬ 
trict.  a  district  for  preservation. 

Section  2.  Design  Standards  Any 
building  permit  application  or  other 
authority  to  alter.  add  to.  or 
demolish  any  improvement  located 
orf  property  described  in  Section  i 
hereof  and  any  building  permit 
application  or  other  authority  to 
erect  or  construct  an  improvement 
on  property  described  in  Section  1 
hereof  shall  be  subject  to  architec¬ 
tural  design  review  by  the  Preser¬ 
vation  Commission  as  provided  in 
Section  131  12  of  the  Revised 
Municipal  Code,  to  determine  the 
continuity.  compatibility.  ap¬ 
propriateness  and  relationship  of 
the  proposed  alteration,  construc¬ 
tion.  erection,  or  demolition  with 
adjacent  buildings,  the  district  as  a 
whole,  and  open  spaces  within  the 
district  In  such  review,  the  Com¬ 
mission  shall  consider  the  follow¬ 
ing 

1.  Height,  in  that  new  buildings 
or  modifications  to  existing 
ouildings  shall  conform  to 
limitations  established  by  Section 
645  4-4  and  Article  640  of  the  Revis¬ 
ed  Municipal  Code,  as  amended. 

2  The  proportion  and  directional 
expression  of  facades. 

3  The  scale  of  building  mass,  un¬ 
its  of  construction  and  architectural 
details; 

4  The  materials  and  texture  of 
materials  used  in  the  exterior  con¬ 
struction. 

5  The  position  and  set-back  of 
buildings  and  the  position  of  en¬ 
trances.  walls,  and  openings,  and 

6  The  location  and  landscaping  of 
automobile  parking  areas  (including 
structures)  and  the  location  of 
access  to  such  areas 

Section  3  The  effect  of  this 
designation  may  enhance  the  value 
of  the  properties  described  in  Sec¬ 
tion  1  hereof  but  may  delay  or  re¬ 
quire  denial  of  building  permits  for 
proposed  work  found  unacceptable 
by  the  Preservation  Commission  un¬ 
der  the  standards  of  Section  131.12 
of  the  Revised  Municipal  Code  and 
the  design  standards  set  forth 
herein 

Section  4  Severability  If  any  sec¬ 
tion.  clause,  or  phrase  of  this  or¬ 
dinance  or  its  application  to  any 
person  or  circumstances  is  held  in¬ 
valid.  such  invalidity  shall  not 
affect  other  provisions  or 
applications  of  the  ordinance  The 
Council  hereby  declares  that  in 
these  regards  the  provisions  hereof 
are  severable 

Section  5  The  Council  finds  this 
Ordinance  is  necessary  for  the  im¬ 
mediate  preservation  of  the  public 
health  and  public  safety  and  deter¬ 
mines  that  it  shall  take  effect  im¬ 
mediately  upon  its  final  passage 
and  publication 

PASSED  by  the  Council  April  19. 1976. 
LARRY  PEHRY,  President  Approved.  W 
H  McNIClIOLS  JR.  Mayor  April  20 
l«j 76  Attest  F  J  SERAHNI.  Clerk  and 
Recorder.  Ex  Officio  Clerk  of  the  City 
and  County  of  Denver  (Seal) 

iMuhrd  in  The  Daily  Journal 
,tor  10.  1976  and  Apr  23.  1970  307 


April  _ srf .  1976 


F.  J.  Serafini 

Clerk  and  Recorder,  Ex-Officio 
Clerk  of  the  City  and  County  of  Denver 


-35- 


THE  DENVER  LANDMARK  PRESERVATION  ORDINANCE 


Section  131.12 

of  the  Revised  Municipal  Code 
of  the  City  and  County  of  Denver 


Note:  The  Denver  Landmark  Preservation  Ordinance  was  enacted  in 
March,  1967  (Ordinance  63,  Series  of  1967)  and  amended  in 
March,  1974  (Ordinance  155,  Series  of  1974).  The  Ordinance 
transcribed  below  is  the  complete  amended  ordinance.  Amended 
portions  are  noted. 


.12.  Preservation  Commission. 

.12(1).  Short  Title.  This  ordinance  may  be  called  “The  Landmark 
Preservation  Ordinance.”  (Ord.  63,  Series  1967) 

.12(2).  Purpose  and  Declaration  of  Policy.  It  is  hereby  declared  as  a 
matter  of  public  policy  that  the  protection,  enhancement,  perpetuation  and 
use  of  structures  and  districts  of  historical,  architectural  or  geographic  sig¬ 
nificance,  located  within  the  City  and  County  of  Denver,  is  a  public  neces¬ 
sity,  and  is  required  in  the  interest  of  the  prosperity,  civic  pride  and  general 
welfare  of  the  people. 


The  purpose  of  this  legislation  is  to  (1)  designate,  preserve,  protect, 
enhance  and  perpetuate  those  structures  and  districts  which  reflect  outstand¬ 
ing  elements  of  the  City’s  cultural,  artistic,  social,  economic,  political,  archi¬ 
tectural,  historic  or  other  heritage;  (2)  foster  civic  pride  in  the  beauty  and 
accomplishments  of  the  past;  (3)  stabilize  or  improve  the  aesthetic  and 
economic  vitality  and  values  of  such  structures  and  districts;  (4)  protect 
and  enhance  the  City’s  attraction  to  tourists  and  visitors;  (5)  promote  the 
use  of  outstanding  historical  or  architectural  structures  or  districts  for  the 
education,  stimulation  and  welfare  of  the  people  of  the  City;  (6)  promote 
good  urban  design  including  the  perpetuation  of  related  private  open  spaces ; 
and  (7)  promote  and  encourage  continued  private  ownership  and  utilization 
of  such  buildings  and  other  structures  now  so  owned  and  used,  to  the  ex¬ 
tent  that  the  objectives  listed  above  can  be  attained  under  such  a  policy. 

It  is  the  sense  of  the  Council  of  the  City  and  County  of  Denver  that  the 
economic,  cultural  and  aesthetic  standing  of  this  City  cannot  be  maintained 
or  enhanced  by  disregarding  the  historical,  architectural  and  geographic 
heritage  of  the  City  and  by  ignoring  the  destruction  or  defacement  of  such 
cultural  assets.  (Ord.  155,  Series  1974) 

.12(3).  Preservation  Commission 

9  .12(3) (a).  Creation.  There  shall  be  and  hereby  is  created  a  Preserva¬ 

tion  Commission,  hereinafter  called  the  Commission. 

.12(3)  (b).  Composition.  The  Commission  shall  consist  of  nine  mem¬ 
bers  who  shall  be  residents  of  the  City  and  County  of  Denver.  In  making 
initial  appointments,  three  such  persons  shall  be  appointed  for  a  one-vear 
term ;  three  more  members  shall  be  appointed  for  a  two-year  term ;  and  the 
remaining  three  members  shall  be  appointed  for  a  three-vear  term.  There¬ 
after,  appointments  shall  be  for  a  three-year  term. 

.12(3) (c).  Appointments.  All  appointments  shall  be  made  by  the 
Mayor,  as  follows: 

.12(3)(c)(c-l).  Two  members  shall  be  appointed  from  a  list  of  not  less 
than  four  names  submitted  by  the  President  of  the  Colorado  Chapter  of  the 
American  Institute  of  Architects; 

.12(3)(c)(c-2).  Two  members  shall  be  appointed  from  a  list  of  not  less 
than  four  names  submitted  by  the  President  of  the  State  Historical  Society; 

.12(3)(c)(c-3).  Three  members  shall  be  appointed  from  a  list  of  not 
less  than  six  names  submitted  by  the  Chairman  of  the  Denver  Planning 
Board ;  one  of  the  three  members  shall  be  a  member  of  the  Planning  Board ; 

.12(3)(c)(c-4).  Two  members  shall  be  appointed  without  limitation. 

In  making  appointments  to  the  Commission,  the  Mayor  shall  give  due 
consideration  to  maintaining  a  balance  of  interests  and  skills  in  the  composi¬ 
tion  of  the  Commission,  and  to  the  individual  qualifications  of  the  candi¬ 
dates,  including  their  training,  experience,  knowledge  or  interest  in  any  one 
or  more  of  the  following  fields:  architecture-landscape  architecture;  history 
of  the  community;  real  estate;  law;  city  planning;  fine  arts;  general  con¬ 
tracting;  education;  commerce  and  industry. 

In  the  event  of  a  vacancy  occurring  during  the  term  of  a  Commission 
member,  the  Mayor  shall  make  an  appointment  to  fill  the  unexpired  term, 
such  appointment  to  be  made  in  the  same  manner  as  that  made  to  fill  the 
position  initially. 
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In  the  event  that  the  nominations  required  to  make  appointments  or  to 
fill  vacancies  have  not  been  received  by  the  Mayor  within  30  days  after  a 
written  request  for  the  required  list  has  been  sent  to  the  nominator,  the 
Mayor  is  authorized  to  appoint  members  of  the  Commission  without  nomi¬ 
nations.  However,  he  shall  give  consideration  to  the  qualifications  of  the 
appointee  as  if  such  appointee  were  nominated  by  the  designated  group. 

.12(3) (d).  Officers  and  By-Laws.  The  Commission  shall  elect  a  Chair¬ 
man  and  such  other  officers  than  a  secretary  as  it  may  require.  The  Com¬ 
mission  shall  make  and  adopt  by-laws  for  governing  its  work  and  it  shall 
conduct  its  business  in  accordance  with  Roberts’  Rules  of  Order. 

.12(3) (e).  Meetings.  The  Commission  shall  act  only  at  meetings  of 
which  not  less  than  five  days’  notice  has  been  given ;  provided,  however, 
that  in  the  event  that  the  Chairman  declares  an  emergency  to  exist,  such 
Commission  may  meet  upon  two  days’  written  notice. 

.12(3) (f).  Quorum;  Action.  No  official  business  of  the  Commission 
shall  be  conducted  unless  a  quorum  of  not  less  than  five  members  is  present. 
The  concurring  vote  of  at  least  five  members  of  the  Commission  is  neces¬ 
sary  to  constitute  an  act  the  official  act  of  the  Commission. 

.12(3)  (g).  Compensation.  Members  of  the  Commission  shall  serve 
without  compensation.  To  the  extent  authorized  by  Council,  such  members 
may  be  reimbursed  for  expenses  necessarily  incurred  incidental  to  their 
duties  for  the  Commission. 

.12(3)  (h).  Rules  and  Regulations.  Pursuant  to  Chapter  123  of  the  Re¬ 
vised  Municipal  Code  of  the  City  and  County  of  Denver,  As  Amended,  the 
Commission  may  adopt  rules  and  regulations  for  the  administration  and 
enforcement  of  this  ordinance,  and  not  inconsistent  herewith.  (Ord.  63, 
Series  1967) 

.12(4).  Staff.  The  staff  of  the  Commission  shall  consist  of  a  Secretary 
and  such  other  assistants  as  may  be  authorized  by  Council.  The  Secretary 
shall  be  the  custodian  of  the  records  of  the  Commission,  shall  conduct  of¬ 
ficial  correspondence  and  generally  supervise  the  clerical  and  technical  work 
of  the  Commission.  The  Secretary  shall  be  appointed  by  the  Mayor  with 
the  consent  of  the  Commission ;  provided,  however,  that  nothing  herein  shall 
be  construed  to  prevent  the  Mayor  from  assigning  the  duties  of  the  Secre¬ 
tary  as  a  part-time  function  of  a  present  employee  of  the  municipality.  (Ord. 
63,  Series  1967) 

.12(5).  Standards  for  Designation  of  Structures  and  Districts  for  Pres¬ 
ervation.  A  structure  or  district  may  be  designated  for  preservation,  if  it 
meets  one  or  more  of  the  following  criteria: 

.12(5)  (a).  Historical  Importance.  The  structure  or  district  (1)  has 
character,  interest  or  value,  as  part  of  the  development,  heritage  or  cultural 
characteristics  of  the  City,  State  or  Nation;  (2)  is  the  site  of  a  historic  event 
with  an  effect  upon  society ;  (3)  is  identified  with  a  person  or  group  of 
persons  who  had  some  influence  on  society ;  or  (4)  exemplifies  the  cultural, 
political,  economic,  social  or  historic  heritage  of  the  community; 

.12(5)  (b).  Architectural  Importance.  The  structure  or  district  (1)  por¬ 
trays  the  environment  of  a  group  of  people  in  an  era  of  history  characterized 
by  a  distinctive  architectural  style ;  (2)  embodies  those  distinguishing  char- 
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actenstics  of  an  architectural-type  specimen;  (3)  is  the  work  of  an  architect 
or  master  builder  whose  individual  work  has  influenced  the  development  of 
Denver;  or  (4)  contains  elements  of  architectural  design,  detail,  materials  or 
craftsmanship  which  represent  a  significant  innovation. 

.12(5)  (c).  Geographic  Importance.  The  structure  or  district  (1)  be- 
cause  of  being  part  of  or  related  to  a  square,  park  or  other  distinctive  area 
should  be  developed  or  preserved  according  to  a  plan  based  on-a  historic 
cultural  or  architectural  motif ;  or  (2)  due  to  its  unique  location  or  singular 
physical  characteristic,  represents  an  established  and  familiar  visual  feature 
of  the  neighborhood,  community  or  City.  (Ord.  63,  Secies  1967) 

.12(6).  Procedure  for  Designating  Structures  and  Districts  for  Preser- 
vation. 

.12(6)  (a).  Initiation  of  Procedure.  Whenever  in  the  -opinion  of  the 
Commission  a  structure  or  district  meets  the  criteria  of  a  structure  or  dis- 
tnct  for  preservation;  as  defined  in  Section  131.12(5)  hereof,  the  Commis¬ 
sion  shall  contact  the  owner  or  owners  of  such  structure  or  district,  outlining 
the  reasons  and  effects  of  designation  as  a  structure  or  district  for  preser¬ 
vation,  and,  if  possible,  shall  secure  the  owner’s  written  consent  to  such 
designation.  Following  this  contact  the  Commission  may  proceed  by  offi¬ 
cially  adopting  a  resolution:  (1)  stating  that  a  preliminary* investigation  by 
the  Commission  indicates  that  the  described  property  is  eligible  for  designa¬ 
tion  as  a  structure  or  district  for  preservation ;  (2)  stating  either  that  the 
Commission  is  in  receipt  of  the  owner’s  written  consent  to  the  designation 
or  why  the  Commission  feels  that  it  should  proceed  without  such  consent  • 
(3)  scheduling  a  public  hearing  by  the  Commission  on  the  question  of  desig¬ 
nation,  hereinafter  called  a  designation  hearing,  at  a  specified  time  date  and 
place ;  and  (4)  directing  that  the  notice  of  the  hearing  be  given  as  described 
in  Section  131.12(6)  (b)  hereof.  If  notice  of  the  proposed  action  to  the 
owners  of  the  structures  within  a  district  is  given  from  and  after  the 
effective  date  of  this  section,  the  issuance  of  a  building  permit  shall  on 

designation  be  subject  to  the  reasonable  requirements  of  the  Commission 
(Ord.  155,  Series  1974)  mission. 

•12(6) (b).  Notice  of  Hearing.  Notice  of  the  designation  hearing  shall 
be  given  as  follows :  (Ord.  63,  Series  1967) 

.12(6)(b)(b-l).  Written  notice  of  the  time,  date,  place  and  subject  of 
the  hearing  shall  be  sent  by  registered  or  certified  mail  not  less  than  30  days 
nor  more  than  40  days  prior  to  the  hearing  to  all  property  owners  of  record 
on  the  date  of  the  resolution  who  own  or  who  have  any  legal  or  equitable 
interest  in  the  real  property  being  proposed  for  designation  as  a  structure 
or  district  for  preservation.  Property  owners  who  have  not  protested  in 
writing  the  effects  of  the  designation  prior  to  the  time  and  date  of  the 
designation  hearing  before  the  Commission  or  who  have  not  protested  at 
the  hearing  shall  be  deemed  to  have  consented  thereto,  and  notice  of  the 
effect  of  the  failure  to  protest  shall  be  included  in  the  notice  of  the  hearing 
sent  by  registered  or  certified  mail  to  the  affected  property  owner.  (Ord 
155,  Series  1974) 

,12(6)(b)(b-2).  Signs  indicating  the  proposed  action  and  the  time,  date 
and  place  of  the  hearing,  shall  be  posted  by  the  Commission  for  a  period  of 
not  less  than  15  days  immediately  preceding  the  hearing  on  all  property 
proposed  for  designation  as  a  structure  for  preservation  and  on  the  boun¬ 
daries  of  all  areas  proposed  for  designation  as  a  district  for  preservation, 
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such  signs  to  be  prominently  displayed  and  easily  readable  from  abutting 
public  ways. 

.12(6)(b)(b-3).  A  legal  notice  indicating  the  nature  of  the  hearing,  the 
property  involved,  and  the  time,  date  and  place  of  the  scheduled  public 
hearing,  shall  be  published  once  in  the  official  newspaper  of  the  City  and 
County  of  Denver  not  less  than  ten  nor  more  than  15  davs  prior  to  the  hear¬ 
ing. 

.12(6)(b)(b-4).  Written  notice  of  the  proposed  designation,  including 
the  identification  of  the  property,  the  basis  for  commencing  the  designation 
procedure,  and  the  time,  date  and  place  of  the  hearing  shall  be  given  to  the 
Denver  Planning  Board,  hereinafter  called  the  Board,  and  to  the  Director  of 
the  Building  Department  not  less  than  30  days  prior  to  the  hearing. 

.12(6)  (c).  Review  by  Planning  Board.  The  board  shall  review  the  pro¬ 
posed  designation  with  respect  to  (1)  its  relationship  to  the  Comprehensive 
Plan;  (2)  the  effect  of  the  designation  upon  the  surrounding  neighborhood; 
and  (3)  such  other  planning  considerations  as  may  be  relevant  to  the  pro¬ 
posed  designation.  The  board  may  recommend  approval,  rejection  or  modi¬ 
fication  of  the  proposed  designation  and  this  recommendation  shall  contain 
a  statement  of  the  basis  therefor.  The  recommendation  shall  be  delivered  to 
the  Commission  in  written  form  at  or  prior  to  the  hearing.  If  the  board 
fails  to  act  within  the  specified  period,  the  proposed  designation  shall  be 
deemed  to  have  been  approved  by  the  board. 

.12(6)  (d).  Hearing. 

.12(6)(d)(d-l).  A  quorum  of  the  Commission  shall  conduct  the  hear¬ 
ing.  If  a  quorum  is  not  present,  the  hearing  shall  be  cancelled  and  the  des¬ 
ignation  procedure  terminated.  A  hearing  may  be  continued  only  if  not  less 
than  two  hours  of  testimony  has  been  taken,  and  if  the  hearing  is  continued 
the  time,  date  and  place  of  the  continuation  shall  be  established  and  an¬ 
nounced  to  those  present  when  the  current  session  is  to  be  adjourned. 

.12(6)(d)(d-2).  Reasonable  opportunity  shall  be  provided  for  all  in¬ 
terested  parties  to  express  their  opinions  regarding  the  proposed  designation 
or  designations.  However,  nothing  contained  herein  shall  be  construed  to 
prevent  the  Commission  from  establishing  reasonable  rules  to  govern  the 
proceedings  of  the  hearings,  or  from  establishing  reasonable  limits  on  the 
length  of  individual  presentations. 

.12(6) (d) (d-3).  Transcripts  of  the  hearings  are  not  required;  however 
the  Commission’s  records  shall  include  the  name  and  address  of  each 
speaker;  the  organization  or  person  or  persons  he  represents,  if  any  • 
whether  or  not  he  is  an  owner  or  holder  of  some  interest  in  an  affected 
property,  or  represents  such  owner  or  holder;  and  a  summary  of  the  relevant 
portions  of  each  statement.  Written  presentations,  including  the  report  of 
the  Board,  shall  be  incorporated  into  the  record  of  the  hearing.  (Ord.  63, 
Senes  1967) 

.12(6)  (e).  Findings  and  Recommendations  of  the  Commission.  The 
Commission  shall  act  officially  on  each  proposed  designation  within  45  days 
after  the  hearing  thereon.  The  Commission  may  approve,  reject,  or  modify 
any  proposal,  but  no  proposal  may  be  extended  beyond  the  boundaries  of  the 
land  described  in  the  original  resolution  unless  the  initiation  and  hearing 
procedure  is  repeated  for  the  enlarged  boundaries.  The  Commission  shall 
set  forth  in  its  recommendations  the  findings  of  fact  which  constitute  the 


5 


basis  for  its  decision,  and  sha.l  include  detailed  design  standards  for  districts 
(in  such  form  as  it  deems  appropriate)  to  aid  in  its  review  of  building 
permit  applications.  If  the  Commission  fails  to  act  within  the  45-day  period, 
the  designation  shall  be  deemed  to  have  been  rejected,  and  the  designation 
procedure  terminated.  (Ord.  155,  Series  1974) 

.12(6)  (f).  Transmittal  to  City  Council.  Within  15  days  after  reaching 
its  decision,  the  Commission  shall  either  (1)  transmit  to  the  City  Council 
an<l  to  the  Director  of  the  Building  Department  the  Commission’s  recom¬ 
mendation  on  the  designation  of  a  structure  or  district  for  preservation,  in¬ 
cluding  the  description  of  the  property  involved,  and  the  findings  upon 
which  the  recommendation  was  based;  or  (2)  terminate  the  designation  pro¬ 
cedure.  If  more  than  one  property  is  involved  in  the  designation  procedure, 
the  Commission  may  approve  in  part  and  terminate  in  part.  Each  part  shall 
then  be  treated  as  a  separate  action.  In  no  event  may  any  property  be 
added  to  the  area  described  in  the  initiation  resolution  without  instituting  a 
new  designation  procedure. 

.12(6)  (g).  Action  by  City  Council.  Upon  receipt  of  the  recommenda¬ 
tions  transmitted  by  the  Commission,  the  City  Council  may,  by  ordinance, 
designate  property  as  a  structure  for  preservation  or  a  district  for  preserva¬ 
tion.  Due  consideration  shall  be  given  to  the  written  views  of  owners  of 
affected  property  and,  in  its  discretion,  the  City  Council  may  hold  public 
hearings  on  any  proposed  structure  for  preservation  or  district  for  preserva¬ 
tion  designation.  However,  if  no  action  is  taken  within  90  days  after  trans¬ 
mittal  of  the  recommendation,  the  designation  procedure  is  terminated. 

.12(6)  (h).  Recording  of  Designation.  Within  15  days  of  the  effective 
date  (date  of  final  publication)  of  an  Ordinance  designating  property  as  a 
structure  for  preservation  or  a  district  for  preservation,  the  Commission 
shall  notify  the  Director  of  the  Building  Department  of  the  official  designa¬ 
tion  and  shall  record  among  the  real  estate  records  of  the  Clerk  and  Re¬ 
corder  of  the  City  and  County  of  Denver  either  (1)  a  certified  copy  of  the 
Ordinance  designating  specified  property  as  a  structure  for  preservation  or  a 
district  for  preservation,  or  (2)  a  notice  stating  that  specified  property  has 
been  designated  as  a  structure  for  preservation  or  a  district  for  preservation, 
and  citing  the  Ordinance  and  the  effective  date  thereof  which  made  the 
designation  effective.  The  notice  also  may  contain  a  brief  summary  of  the 
effects  of  such  designation,  as  set  forth  in  this  Ordinance.  Failure  to  record 
such  Ordinance  or  notice  within  the  required  time  shall  suspend  the  effec¬ 
tive  date  of  the  designation  until  the  recording  has  been  made. 

.12(6)  (i).  Notification.  Within  ten  days  after  the  recording  of  the 
Ordinance  or  the  notice  of  designation  of  property  as  a  structure  for  preser¬ 
vation  or  a  district  for  preservation,  the  Secretary  of  the  Commission  shall 
send  to  the  owner  of  each  property  so  designated,  by  registered  or  certified 
mail,  a  letter  outlining  the  reasons  for  such  designation  and  the  obligations 
and  restrictions  created  by  such  designation.  (Ord.  63,  Series  1967) 

.12(7).  Procedure  to  Amend  Or  Rescind  Designation  of  Structures  and 
Districts  For  Preservation.  A  structure  or  district  for  preservation  may  be 
amended  or  rescinded  in  the  same  manner  as  the  original  designation  was 
made.  (Ord.  63,  Series  1967) 

.12(8).  Procedure  to  Authorize  Erection,  Construction,  Reconstruction, 
Alterations  to,  or  Demolition  of  Structures  Designated  for  Preservation  Or 
Located  In  Districts  Designated  For  Preservation. _ 
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.12(8)  (a).  Review  of  Building  Permit.  If  an  application  is  made  for  a 
building  permit  (including  a  demolition  permit)  for  any  of  the  following 
acts: 

.12(8) (a)  (a-1).  Alteration  of  reconstruction  of,  or  addition  to,  the  exter¬ 
ior  of  any  improvement  which  constitutes  all  or  part  of  a  designated  structure 
for  preservation  not  located  in  a  district  for  preservation; 

.12(8)  (a)  (a-2).  Demolition  of  any  improvement  which  constitutes  all  or 
part  of  a  designated  structure  for  preservation  not  located  in  a  district  for 
preservation ; 

.12(8) (a) (a-3).  Alteration  or  reconstruction  of,  or  addition  to,  the  exter¬ 
ior  of  any  improvement  which  constitutes  all  or  part  of  a  structure  located  in 
a  district  for  preservation ; 

.  .12(8)  (a)  (a-4).  Demolition  of  any  improvement  which  constitutes  all 
or  part  of  a  structure  located  in  a  district  for  preservation ; 

.12(8)  (a)  (a-5).  Construction  or  erection  of  or  addition  to  any  improve¬ 
ment  upon  any  land  in  a  district  for  preservation ;  the  building  permit  shall 
not  be  issued,  except  as  provided  in  Section  131.12(8) (f),  or  unless  accom¬ 
panied  by  written  approval  by  the  Commission.  The  Building  Department 
shall  within  seven  days  transmit  to  the  Commission  a  copy  of  said  application 
for  the  building  permit. 

.12(8) (b).  Approval  of  Acceptable  Proposed  Work  for  Designated 
Structures  Outside  Districts.  (1)  Upon  the  reguest  of  any  affected  property 
owner,  the  Commission  shall  review  any  proposal  for  altering,  constructing, 
reconstructing,  erecting,  adding  to  or  demolishing  any  improvement  covered 
by  Section  131.12(8)  (a)  (a-1)  and  131.12(8)  (a)  (a-2)  hereof  prior  to  receiving 
an  application  for  a  building  permit.  If  the  Commission  finds  that  the  pro¬ 
posed  work  is  of  a  nature  which  will  not  adversely  affect  or  destroy  any 
exterior  architectural  feature  of  the  improvement  and  is  appropriate  or  con¬ 
sistent  with  the  spirit  and  purposes  of  this  Ordinance,  it  shall  so  indicate  in 
writing  and  this  written  approval  shall  meet  the  requirements  of  Section 
131.12(8)  (a)  hereof.  (2)  If,  upon  receipt  of  a  copy  of  an  application  for  a 
building  permit  from  the  Building  Department,  the  Commission  finds  that  the 
proposed  work  is  of  a  nature  which  will  not  adversely  affect  or  destroy  any 
exterior  architectural  feature  of  the  improvement  and  is  appropriate  or  con¬ 
sistent  with  the  spirit  and  purposes  of  this  Ordinance,  the  Commission  shall 
so  advise  the  applicant  and  the  Building  Department  as  soon  as  applicable, 
but  in  no  event  longer  than  15  days  after  receiving  the  application  for  the 
building  permit.  The  approval  shall  be  in  writing.  Upon  receiving  the  Com¬ 
mission’s  report  of  acceptability,  the  Building  Department  shall  proceed  with 
the  review  of  the  application  for  a  building  permit.  (3)  No  substantial  change 
shall  be  made  in  an  application  for  the  building  permit  approved  by  the  Com¬ 
mission  without  resubmittal  to  the  Commission,  and  approval  of  such  changes 
in  the  same  manner  as  the  original  application.  (Ord.  155,  Series  1974) 

.12(8)  (c).  Denial  of  Permit.  If  the  proposed  work  is  not  acceptable  as 
outlined  in  Section  131.12(8)  (b)  hereof,  the  Commission  shall  deny  the  ap¬ 
plication  for  the  building  permit  and  shall  so  advise  the  applicant  and  the 
Building  Department  in  writing  as  soon  as  practicable,  but  in  no  event 
longer  than  15  days  after  receiving  the  copy  of  the  application  for  the  build¬ 
ing  permit.  If  no  report  is  made  by  the  Commission  within  said  15  days, 
the  application  for  the  building  permit  shall  be  processed  as  if  it  were  ap- 
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proved,  provided  that  no  substantial  change  is  made  in  said  application.  (Ord. 
63,  Series  1967) 

.12(8) (d).  Action  of  Commission  On  Unacceptable  Proposed  Work, 
if  the  proposed  work  is  not  acceptable  as  outlined  in  Section  131.12(8)  (b) 
hereof,  the  Commission,  acting  with  all  due  diligence,  shall  explore  all 
means  for  substantially  preserving  the  st  -ucture  for  preservation  which  would 
have  been  affected  by  the  required  permit.  These  studies  shall  include  contact 
with  the  original  applicant  for  the  building  permit.  These  investigations  may 
include,  by  way  of  example,  and  not  of  limitation : 

.12(8)(d)(d-l).  Feasibility  of  modification  of  the  plans; 

.12(8)(d)(d-2).  Feasibility  of  any  alternative  private  use  of  the  struc¬ 
ture  or  structures  which  would  substantially  preserve  the  original  character 
thereof ; 

.12(8)(d)(d-3).  Possibility  of  public  acquisition  for  a  public  purpose  ol 
the  structure  or  structures  involved.  (Ord.  155,  Series  1974) 

.12(8) (e).  Issuance  of  Permit  On  Other  Than  Acceptable  Proposed 
Work.  If  the  Commission  is  unsuccessful  in  developing  either  alternative 
plans  or  an  appropriate  public  or  private  use  for  such  structure  or  structures 
which  are  acceptable  to  the  owner,  it  shall  so  notify  the  Building  Depart¬ 
ment,  in  writing.  If  within  90  days  from  the  date  of  receiving  the  original 
copy  of  the  application  for  the  building  permit,  the  Commission  does  not 
submit  such  statement  to  the  Building  Department,  the  Building  Depart¬ 
ment  shall  proceed  as  if  such  statement  had  been  filed.  Upon  receipt  of  the 
statement,  the  Building  Department  shall  notify  the  original  applicant  that 
if  he  files  a  new  application  for  a  building  permit  for  the  same  work  within 
12  months  of  issuance  of  said  notification  by  the  Building  Department,  the 
application  for  the  permit  shall  be  processed  in  accordance  with  the  usual 
procedures  of  the  Building  Department  without  further  delay  imposed  by 
reason  of  this  Ordinance.  If  a  period  of  more  than  12  months  elapses  before 
the  application  for  a  building  permit  is  refiled,  or  if  the  new  application 
differs  substantially  from  the  original  application,  the  new  application  shall 
be  handled  as  if  the  initial  application  had  not  been  made.  (Ord.  52,  Series 
1970) 

.12(8)  (f).  Remedying  of  Dangerous  Conditions.  In  any  case  where 
the  Building  Department,  the  Department  of  Hea.th  and  Hospitals  or  the 
Fire  Department  or  any  other  duly  authorized  officer  or  agency  of  the  City 
and  County  of  Denver  shall  order  or  direct  the  construction,  reconstruction, 
alteration,  repair  or  demolition  of  any  improvement  to  a  structure  for 
preservation  or  in  a  district  for  preservation,  for  the  purpose  of  remedying 
conditions  determined  by  that  department,  agency  or  officer,  to  be  im¬ 
minently  dangerous  to  life,  health  or  property,  nothing  contained  herein 
shall  be  construed  as  making  it  a  violation  of  this  Ordinance  for  any  person 
to  comply  with  such  order  or  directive  without  receipt  of  a  statement  from 
the  Commission.  Any  such  department,  agency  or  officer  shall  give  the 
Commission  as  early  notice  as  practicable  of  the  proposed  or  actual  issuance 
of  any  such  order  or  directive.  (Ord.  63,  Series  1967) 

.12(8) (g).  Approval  of  Acceptable  Proposed  Work  in  Districts.  (1) 
Upon  the  request  of  any  affected  property  owner  the  Commission  shall  review 
any  proposal  for  altering,  constructing,  erecting,  adding  to  or  demolishing 
any  improvement  covered  by  Sections  131.12(8)  (a)  (a-3),  131.12(8) (a) (a-4), 
and  131.12(8)  (a)  (a-5)  hereof.  If  the  Commission  finds  that  the  proposed  work 


is  of  a  nature  which  will  not  adversely  affect  or  destroy  any  exterior  architec¬ 
tural  feature  of  the  improvement,  is  appropriate  or  compatible  with  the  char¬ 
acter  of  the  district  for  preservation  as  described  in  the  designating  ordinance 
and  is  appropriate  or  consistent  with  the  spirit  and  purposes  of  this  ordinance! 
it  shall  cause  the  Secretary  of  the  Commission  to  endorse  the  submitted  pro¬ 
posal  and  attached  plans  with  the  Commission’s  approval.  (2)  If  the  applica¬ 
tion  is  for  a  permit  to  demolish  (as  defined  in  Section  131.12(8)  (a)  (a-4)), 
within  8  days  of  receipt  of  said  permit  application  by  the  Commission  Secre- 
v  tary,  the  Commission  shall  designate  a  time,  place,  and  date  for  a  public  hear¬ 
ing.  The  public  hearing  date  shall  be  no  longer  than  30  days  from  the  date  of 
receipt  of  the  permit  application  by  the  Commission  Secretary.  If  the  permit 
application  is  for  an  improvement  other  than  demolition  (as  defined  in  Sec¬ 
tions  131.12(8) (a) (a-3)  and  131.12(8)  (a)(a-5)),  the  Commission  shall,  within 
8  days  of  receipt  of  the  permit  application : 

(a  Issue  a  certificate  of  approval,  if  the  Commission  finds  that  the  pro¬ 
posed  work  is  appropriate  or  compatible  with  the  character  of  the  district  for 
preservation  as  described  in  the  designating  ordinance  and  is  appropriate  or 
consistent  with  the  spirit  and  purposes  of  this  ordinance;  or 

(b)  Designate  a  time,  date,  and  place  for  a  public  hearing  to  be  held  no 
longer  than  30  days  from  the  date  of  receipt  of  the  permit  application  by  the 
Commission  Secretary. 

•12(8) (g) (g-1).  Review  of  building  permit  applications  for  proposed 
work,  as  set  forth  in  Sections  131.12(8)  (a)  (a-3)  and  131.12(8)  (a)  (a-4)  and 
131.12(8)  (a)  (a-5),  in  districts  for  preservation  shall  not  be  subject  to  the 
provisions  of  Sections  131.12(8)  (b)  or  131.12(8)  (c)  or  131.12(8)  (d)  or  131  12 
(8) (e). 

.12(8) (h).  Public  Hearings  of  the  Commission  on  Proposed  Work  in 
Districts.  Public  hearings  of  the  Commission  are  to  be  conducted  by  the 
Commission  itself  or  by  such  members  or  member  its  designates;  provided, 
however,  that  if  such  public  hearing  is  not  conducted  by  the  entire  Commis¬ 
sion  the  person  or  persons  so  conducting  it  shall  transmit  a  written  report 
thereupon  and  forthwith  to  all  Commission  members.  The  Commission  or  its 
designated  member  or  members  conducting  the  hearing  may  adopt  such  rules 
or  limits  as  may  be  necessary  to  govern  the  hearing  within  the  proper  spirit 
and  purposes  of  this  ordinance. 

.12(8)(h)(h-l).  Notification  of  public  hearings  of  the  Commission. 
Written  notice  of  the  public  hearing  shall  be  sent  to  the  owner  or  owners  of 
the  property,  and  to  the  building  permit  applicant  (if  different  from  the 
owner  or  owners),  by  registered  or  certified  mail  giving  the  time,  date,  place, 
and  subject  of  the  public  hearing,  not  less  than  15  days  prior  to  the  hearing! 
Signs  indicating  the  proposed  action  and  the  time,  date  and  place  of  the  hear¬ 
ing  shall  be  posted  by  the  Commission  on  the  property  being  considered  not 
less  than  15  days  prior  to  the  hearing.  Such  signs  shall  be  prominently  dis¬ 
played  and  easily  readable  from  abutting  public  ways. 

.12(8)  (h)  (h-2).  Within  10  days  after  the  public  hearing,  the  Commission 
shall  make  a  determination  to  approve  or  deny  the  application  for  the  permit. 
The  findings  of  the  Commission  shall  be  based  on  consideration  of  specified 
design  standards,  presented  plans,  public  testimony,  and  related  findings  of 
fact.  Notification  of  the  Commission’s  determination  shall  be  made  in  writing 
to  the  applicant  and  such  persons  as  requested  notification  at  the  public 
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hearing.  Notification  shall  also  be  sent  to  the  Building  Department  within 
5  days  after  the  determination. 

•12(8)(h)(h-3).  Criteria  for  Determining  Appropriateness  of  Proposed 
Work.  In  determining  the  appropriateness  of  work  as  proposed  in  an  applica¬ 
tion  for  a  building  permit,  the  Commission  shall  consider  the  following : 

(a)  All  plans,  drawings,  and  photographs  as  may  be  submitted  by  the 
applicant ; 

(b)  Information  presented  at  a  public  hearing  held  concerning  the 
proposed  work; 

(c)  The  purpose  of  this  ordinance  (Section  131.12(2)) ; 

(d)  The  criteria  used  in  the  original  designation  of  the  district  in  which 
the  property  under  consideration  is  situated; 

(e)  The  historical  and  architectural  style,  the  general  design,  arrange¬ 
ment,  texture,  materials,  and  color  of  the  building  or  structure  in  question  or 
its  appurtenant  fixtures ;  the  relationship  of  such  features  to  similar  features 
of  the  other  buildings  within  the  district  and  the  position  of  the  building, 
structure,  park,  or  open  space  in  relation  to  public  rights  of  way  and  to  other 
buildings  and  structures  in  the  district; 

(f)  The  effects  of  the  proposed  work  upon  the  protection,  enhancement, 
perpetuation  and  use  of  the  district  which  cause  it  to  possess  a  special  char¬ 
acter  or  special  historical  or  aesthetic  interest  or  value ; 

(g)  Whether  denial  of  the  permit  will  involve  substantial  hardship  to 
the  applicant,  and  whether  issuance  of  the  permit  would  act  to  the  substantial 
detriment  of  the  public  welfare  and  would  be  contrary  to  the  intent  and 
purposes  of  this  ordinance.  (Ord.  155,  Series  1974) 

.12(9).  Violations  and  Remedies. 

.12(9)  (a).  Violations.  Wherever,  by  the  provisions  of  this  Ordinance, 
the  performance  of  any  act  is  required  or  the  commission  of  any  act  is  pro¬ 
hibited,  a  failure  to  comply  with  the  Ordinance  shall  constitute  a  violation 
of  this  Ordinance.  Every  day  on  which  a  violation  exists  shall  constitute  a 
separate  violation  and  a  separate  offense. 

.12(9)  (b).  Remedies. 

.12(9)(b)(b-l).  Any  person,  firm  or  corporation  violating  any  provision 
of  this  Ordinance  shall  be  subject  to  the  penalties  provided  by  Ordinance  or 
by  the  Charter  of  the  City  and  County  of  Denver ; 

.12(9)(b)(b-2).  In  case  any  building  or  structure  is  erected,  con¬ 
structed,  externally  reconstructed,  externally  altered,  added  to  or  demolished 
in  violation  of  this  Ordinance,  the  municipality  or  any  proper  person  may 
institute  an  appropriate  action  or  proceedings  to  prevent  such  an  unlawful 
erection,  construction,  reconstruction,  exterior  alteration,  addition  or  demoli¬ 
tion. 

.12(9)(b)(b-3).  The  imposition  of  any  penalty  hereunder  shall  not  pre¬ 
clude  a  municipality  or  any  proper  person  from  instituting  any  proper  action 
or  proceeding  to  require  compliance  with  the  provisions  of  this  Ordinance 
and  with  administrative  orders  and  determinations  made  hereunder.  (Ord. 
63,  Series  1967)  _  _ 
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.12(9)  (c).  Appeals  from  the  Commission.  Any  person  interested  in  or 
aggrieved  by  u  decision  or  action  of  the  Commission  may  obtain  judicial 
review  in  accordance  with  the  Colorado  Rules  of  Civil  Procedure.  Such  action 
to  obtain  review  must  lie  brought  no  later  than  thirty  days  after  the  action  or 
decision  from  which  review  is  sought.  (Ord.  155,  Scries  1974) 

.12(10).  Extension  of  Time  Limits.  Any  time  limits  set  forth  in  this 
Ordinance  may  be  extended  by  mutual  consent  of  the  Commission  and  the 
applicant. 

.12(11).  Definitions. 

.12(1  lHd).  Alteration:  Any  act  or  process  which  changes  one  or  more 
of  the  exterior  architectural  features  of  a  designated  structure  for  preserva¬ 
tion  or  district  for  preservation. 

.12(1  l)(h).  District:  Any  structure  or  improvement  and  its  surround¬ 
ing  environs  01  a  group  of  structures  or  improvements  or  both,  and  their 
surrounding  environs. 

.12(H)(1).  Exterior  Architectural  Feature:  The  architectural  style, 
design,  general  arrangement,  and  components  of  all  the  outer  surfaces  of  a 
structure  or  improvement,  including  but  not  limited  to  the  color,  texture, 
materials,  type  and  style  of  all  windows,  doors,  lights,  signs  and  other 
fixtures  appurtenunt  to  said  structure  or  improvement. 

.12(1  l){p).  Improvement:  Any  building,  structure,  place,  work  of  art 
or  other  object  constituting  a  physical  betterment  of  real  property  or  any 
part  of  such  betterment. 

.12(ll)(t).  Structure.  Anything  which  is  constructed  or  erected  and 
the  use  of  which  requires  more  or  less  permanent  location  on  the  ground  or 
attachment  to  something  having  permanent  location  on  the  ground,  not, 
however,  including  wheels;  An  edifice  or  a  building  of  any  kind.  (Ord.  63, 
Series  1967) 
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COVER  PICTURE  The  gleaming,  newly  opened 
$26,000,000  St  Vincent  Medical  Center  in  Los 
Angeles.  California,  is  the  successor  to  the  early 
pueblo  s  first  health  care  facility,  which  was  estab¬ 
lished  by  the  Daughters  of  Charity  in  1856  The  new 
hospital  is  the  Sisters’  fifth  Los  Angeles  location 
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The  operating  room  suites  weredesigned 
for  highly  specialized  surgery  proce¬ 
dures,  such  as  the  craniectomy  pictured 
in  progress.  The  suites  are  unusually 
spacious  and  technically  equipped. 

2 

The  radiographic  room  and  its  accom¬ 
panying  control  room,  shown  in  the  two 
photographs,  are  typical  of  the  hospital’s 
sophisticated,  diagnostic,  electronic 
equipment. 

3 

Photographing  the  brain  with  an  EMI 
machine.  Three-dimensional,  cross  sec¬ 
tions,  or  horizontal  "slices”  of  the  brain 
and  the  cranium  can  now  be  done  with 
this  advanced  diagnostic  equipment, 
consisting  of  a  scanner,  control  unit, 
computer  and  viewer.  St.  Vincent  is 
among  the  first  to  install  this  equipment. 
Pictured  above  the  scanner  are  its  pro¬ 
duct-actual  photographs  of  a  living 
brain. 


West  side  of  hospital  showing  twin  tower 
design  and  garden  patio  area,  now  being 
landscaped. 

5 

Sister  Andrea,  DC.  President  of  the 
Board  of  Trustees  stands  alongside  the 
large,  colored,  lobby  wall  mural,  created 
by  Igor  de  Kansky  and  donated  by  the 
Patrick  J  Frawley  family. 


The  New  St.  Vincent  Medical  Center 

by  Robert  H.  Hartman,  Al A 
Associate  Vice  President 
Director,  Medical  Facilities 

Dedication  ceremonies  in  March  of  this 
year  at  the  St.  Vincent  Medical  Center  in 
Los  Angeles  brought  to  a  climax  a  nine- 
year  program  to  update  and  replace 
one  of  Los  Angeles'  oldest  and  most 
respected  hospitals. 

Since  1966,  DMJM  has  been  the  archi¬ 
tectural  and  engineering  member  of  the 
planning  team  that  designed  the  modifi¬ 
cations  to  the  Doheny  and  DePaul  Pavil¬ 
ions,  designed  a  new  518-car  garage, 
engineered  adjacent  street  and  tunnel 
improvements,  and  designed  the  new 
314-bed, 353, 000-square-foot, twin  eight- 
story  hospital  facility. 

Working  with  Sister  Andrea,  President  of 
the  Board  of  Directors;  Austin  S.  Hall, 
Executive  Director;  heads  of  various 
departments;  and  Medical  Planning 
Associates,  Inc.,  Hospital  Consultants; 
DMJM  began  by  converting  the  then 
existing  delivery  suite  of  the  Doheny 
Pavilion  into  ophthalmologic,  otologic 
and  neurosurgery  facilities.  At  the  time 
of  their  completion  these  were  the  first 
such  facilities  on  the  West  Coast. 

Construction  of  the  new  parking  garage 
on  Miramar  Street  was  completed  in 
1971.  Concurrently,  construction  began 
on  the  new  nursing  tower  to  replace  the 
older  structure  which  had  been  built  in 
the  mid-Twenties.  Now,  in  1975,  as  the 
move  of  patients,  records  and  supplies 
is  completed  from  the  old  structure  to 
the  new,  the  old  stone  and  brick  building 


will  be  demolished,  opening  the  new 
face  of  St.  Vincent's  to  the  major  inter¬ 
sections  of  Third  Street  and  Alvarado. 

The  Master  Plan  developed  by  DMJM 
includes  a  future  medical  office  building 
and  additional  parking  structure. 

Begun  in  Los  Angeles  by  the  Daughters 
of  Charity  of  St.  Vincent  de  Paul  (D.C.)  in 
1856,  St.  Vincent’s  has  grown  into  a  major 
cardiovascular  center  with  special 
emphasis  on  programs  for  heart  catheri- 
zation  and  open-heart  surgery.  The  new 
facility  also  provides  a  great  expanded 
capability  in  out-patient  renal  dialysis. 

The  hospital  offers  all  single-occupancy 
rooms  in  the  typical  patient  care  units 
(floors  5,  6,  7  and  8).  The  4th  floor  pro¬ 
vides  special  facilities  to  accommodate 
cardiac  surgery  intensive  care,  coronary 
care,  medical  intensive  care,  and  sur¬ 
gical  intensive  care.  Because  of  the 
concentration  of  highly  sophisticated 
equipment  and  specially  trained  nursing 
personnel  on  this  floor,  postsurgical 
patients  are  brought  directly  from 
surgery  via  a  special  direct  elevator 
for  initial  postanesthetic  recovery  and 
concentrated  care. 

The  new  St.  Vincent  Medical  Center  now 
provides  a  total  of  512  beds  ranging 
from  the  above  mentioned  specialty 
care  beds  to  the  skilled  nursing  facility 
in  the  DePaul  Pavilion. 

DMJM  is  proud  to  have  played  such  a 
vital  role  in  bringing  this  significant 
landmark  in  Los  Angeles  health  care 
delivery  to  reality.  We  wish  the  sisters 
well  as  they  continue  into  their  second 
century  of  dedicated  service  to  mankind. 


TLC  for  Hospital  Environments 

The  Interior  Design  of  Mercy  Health 
Center,  Oklahoma  City 

by  Mary  Louise  Schum,  ASID 

Mercy  Health  Center,  a  $25.5-million 
complex  in  Oklahoma  City,  Oklahoma, 
demonstrates  dramatically  that  a  large 
hospital  can  be  beautitul  and  endowed 
with  a  warm,  pleasing,  tender  loving  care 
(TLC)  environment.  To  counteract  the 
technological  forces  of  a  modern  hos¬ 
pital  that  may  tend  to  create  a  stressful 
environment,  the  interior  designers, 
Associated  Design,  Planning  &  Art,  Inc., 
strove  to  incorporate  elements  that  would 
create  an  atmosphere  of  comfort  and 
enjoyable  distraction  The  project  also 
had  to  be  completed  within  an  econom¬ 
ical  budget  These  goals  were  achieved 
in  three  ways: 

A  total-environment  concept.  Identi¬ 
fication  and  comfort  were  partly  accom¬ 
plished  through  harmony  of  exterior  and 
interior  design;  harmony  of  color,  pattern, 
texture,  furnishings,  and  art  forms  from 
exterior  to  interior,  from  area  to  area,  and 
within  each  area.  Patterns,  textures,  and 
colors  are  stronger  in  public  areas,  such 
as  lobby  and  waiting  rooms;  more  sub¬ 
dued  and  restful  in  patient  rooms, 
corridors,  and  recovery  rooms.  Contem¬ 
porary  furnishings  and  patterns  reflect 
the  contemporary  architecture. 

A  cultural  concept.  The  designers 
strove  to  reflect  the  community  and  cul¬ 
tural  heritage  of  Oklahoma.  Overall  color 
scheme  of  deep  brown  and  rust  tones 
echoes  the  Oklahoma  landscape  and 
the  American  Indian  heritage.  Materials 
used  for  furnishings  and  art  forms,  such 
as  natural  oak,  sandy-finished  concrete, 
bronze,  plexiglas,  ceramic  tiles  with 
matte  glazes,  are  all  consistent  with  the 
site  and  Oklahoma  culture. 

Art  center  concept.  The  most  unusual 
design  feature  of  the  Center  is  its  con¬ 
cept  as  an  art  center.  All  works  of  art 
inside  and  outside  of  the  Center  were 
made  possible  through  donations  by 
members  of  the  community.  A  series  of 
major  art  works  by  Edgar  Tafur,  ADPA  en¬ 
vironmental  designer,  artist  and  lighting 
consultant,  dominates  the  lobby,  chapel 
elevator  foyers,  and  outdoor  plaza. 

The  artist  has  created  two  kinds  of 
dynamic,  intellectual  and  spiritual  art 
which  are  displayed  throughout  the  hos¬ 


pital's  public  areas.  The  intellectual  art 
is  illustrated  by  "The  Progress  of  Medi¬ 
cine,"  a  44-foot  porcelain-on-steel 
enamel  mural,  "Healing  the  Sick,”  a  lVz- 
foot  abstract  bronze  sculpture  made  up 
of  circular  forms,  and  precast  concrete 
lobby  murals  with  geometric  forms. 

Spiritual,  humanistic  art  has  been 
designed  to  attract  the  mind  to  medi¬ 
tation  and  inspire  the  soul.  These  are 
seen  in  a  24-foot-high  Corten  steel  cross 
located  in  the  outdoor  plaza;  a  series  of 
five  ceramic  tile  murals  in  the  outdoor 
plaza;  a  series  of  five  ceramic  tile  murals 
in  the  upper  level  lobbies,  each  depict¬ 
ing  an  event  in  the  life  of  Christ;  and 
precast  concrete  murals  with  religious 
motifs,  in  the  hospital  chapel. 

The  Mercy  Health  Center  thus  typifies 
the  continuum  of  man,  of  body  and  spirit, 
and  man’s  need  for  both  a  physical  and 
spiritual  physician  to  cure  all  the  ills  to 
which  humankind  is  heir. 


ADPA  is  a  subsidiary  of  Daniel,  Mann, 
Johnson,  &  Mendenhall,  specializing  in 
commercial,  industrial  and  institutional 
space  planning  and  interior  design.  The 
firm  has  offices  in  Los  Angeles,  Califor¬ 
nia, and  Hamilton, Ohio.  Mrs.  Mary  Louise 
Schum,  ASID,  was  project  manager  for 
the  design  of  the  Mercy  Health  Center 
which  has  received  the  1975  Burlington 
House  Award  for  Institutional  Interiors 
and  a  1975  Hexter  Award.  Edgar  A.  Tafur 
was  responsible  for  concept,  design  and 
the  fabrication  and  installation  of  the 
Centers  art  work. 

Current  hospital  interior  design  projects 
mclude.  St.  Claire's  Hospital  in  Sche¬ 
nectady,  New  York;  renovation  of, he 

and  an 

Son  n  r  ,CUte  Care  Cen,er'  Wash- 
M  wD  C':  and  a  maior  addition  to  the 
?rcy  H°spital.  Chicago,  Illinois. 
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The  lobby  is  a  veritable  contemporary 
art  gallery  with  concrete  wall  murals 
bronze  sculpture,  44-foot  long  mural,  and 
strongly  patterned  carpeting  in  brown 
rust,  red  and  blue 


Patient  rooms  are  private,  restrained  in 
color  and  pattern  Simple  casement 
draperies,  vinyl  grass-cloth  wall¬ 
covering,  light  oak  furniture  and  muted 
design  of  the  carpet  are  quiet  and  offset 
by  livelier  design  of  spread  and  chair 
fabric. 


The  spaciousness  of  the  260-seat  cafe- 
torium  is  enhanced  by  cloud-like  pattern 
of  the  carpeting  and  undulating  stripes 
of  wall  covering,  heightened  by  the  day¬ 
light  effect  of  the  ceiling  skylights. 


The  white,  yellow,  silver  chrome  and 
glass  of  the  gift  shop  combine  to  create 
a  totally  airy  and  cheerful  atmosphere. 
“Tulip"  chairs  in  bright  yellow  on  white 
pedestals,  form  an  intern  mg  ?ocal  point 


Precast  concrete  mm  relig»ouS 
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Stopping  The  Gold  Drain 

New  DMJM  Process  Increases 
Industrial  Recovery  of  Precious  Metal 

by  John  F.  Beall,  Vice  President 
DMJM  {Technical  Management 
Sen/ices,  Inc. 

Gold  is  the  ancient  material  that  has 
made  many  of  our  modern,  micro-minia¬ 
ture  circuits  and  electronic  devices 
possible,  giving  our  communications 
systems  their  reliability  and  endurance. 
Wherever  electrical  current  flows, 
no  other  material  can  equal  gold  and 
gold  alloys  for  superior  hardness, 
tensile  strength,  lubricity  and  corrosion- 
resistance. 

The  applications  for  gold  in  industry 
have  increased  almost  as  greatly  as  its 
price  The  actual  amount  of  gold  used, 
however,  has  decreased  from  about  6.5 
million  troy  ounces  in  1969  to  a  current 
usage  of  about  4.5  million,  through  con¬ 
certed  efforts  in  waste  control  and  more 
efficient  utilization.  At  today’s  prices, 
reducing  gold  consumption  and  waste  is 
absolutely  essential  for  many  industries 
to  remain  competitive  DMJM  engineers 
have  been  working  on  this  problem  as 
well  as  the  conservation  and  recycling 
of  other  valuable  materials. 

During  an  investigation  and  evaluation 
of  various  processes  for  gold  recovery 
recently  in  connection  with  the  design 
of  an  electroplating  operation.  DMJM 
developed  a  new  method  that  can  be 
called  a  breakthrough  in  gold  recovery 
technology.  Through  the  use  of  a  pro¬ 
prietary  high-pressure  permeator  or 
membrane,  over  99  percent  of  the  gold 
can  be  recovered  from  the  rinse  water 
for  reuse. 

The  process  is  reverse  osmosis.  Gold- 
containing  rinse  waters  from  the  plating 
process  are  pumped  at  high  pressure 
through  a  series  of  membranes.  The 
“permeate,"  or  liquid,  in  passing  through 
the  membranes. has  chem ical  impurities, 
including  the  gold,  removed  and  is 
returned  to  the  rinse  cycle  as  purified 
water.  The  "concentrate’*  (about  8  per¬ 
cent  of  effluent  volume)  is  retained  by 
the  membrane,  and  this  solution  con¬ 
taining  the  gold  can  be  returned  to  the 
plating  tank  for  reuse,  after  some  adjust¬ 
ment  and  purification  in  an  intermediary 
holding  station. 

The  small  residue  of  gold  (less  than  1 
percent  of  the  amount  in  the  rinse)  not 
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retained  by  the  membrane  is  captured 
in  an  auxiliary  ion-exchange  unit  through 
which  the  permeate  passes  on  its  way 
back  to  the  rinse  cycle. 

The  current  systems  and  equipment 
widely  used  in  the  plating  industry  for 
gold  recovery  all  have  major  disadvan¬ 
tages  in  high  costs,  excessive  energy 
consumption  and  low  gold  recovery 
rates. 

Reverse  osmosis,  on  the  other  hand, 
requires  energy  only  for  the  pump.  The 
membrane  has  a  useful  life  expectancy 
of  about  18  months,  and  the  gold  recovery 
rate  exceeds  99  percent.  With  traditional 
methods,  a  recovery  rate  of  80  percent 
is  considered  very  high  and  is  seldom 
achieved. 

An  example  of  the  costs  and  savings 
potentials  in  a  typical  gold-plating  oper¬ 
ation  is  the  following  a  plant  may  have 
four  gold-plating  lines,  doing  10  loads 
per  hour  or  40  loads  for  the  four  lines  In 
barrel-type  gold  plating,  used  widely  in 
industry,  each  barrel  drags  out  of  the 
gold-plating  tank  about  a  quart  of  solu¬ 
tion.  which  equals  40  quarts  of  solution 
per  hour  containing  one  ounce  of  gold 


per  gallon.  This  amounts  to  10  ounces  of 
gold  per  hour  put  into  the  rinse  waste 
system. 

With  gold  at  $160  per  ounce  and  a 
normal  production  schedule,  the  value 
of  gold  wasted  annually  in  a  typical 
operation  is:  (10  oz/hr)  (8  hr/day)  (250 
annual  working  days)=$1 .600x8x250 
=$3,200,000 

Even  the  exceptionally  high  recovery 
rate  of  80  percent  means  that  $640,000 

worth  of  gold  is  literally  going  down  the 

drain.”  The  DMJM  reverse  osmosis  sys¬ 
tem  can  achieve  a  recovery  efficiency  of 
99  percent  or  better,  resulting  in  a  max¬ 
imum  loss  of  $32,000  — a  significant 
figure,  but  considerably  less  than  *.re 
best  record  of  conventiona*  systems 
And  it  can  be  done  as  a  modifies:  or  .o 
existing  production  lines 


DMJM/Techmcal  Management  Se^  ees 
Inc.  a  wholly  owned  subsidiary  of  3  c 
Mann,  Johnson.  &  Mendenha  spe- 
izes  in  the  design  and  insta  a: . 
industrial  facilities,  process  cor  o  s 
and  waste  treatments. 


The  on-shore  side  of  off-shore  oil 

DMJM  and  the  Environment  in 
Santa  Barbara,  Calif. 

by  Joseph  A.  Pantuso,  Acting  Manager, 
Planning  &  Economics  Division 


Of  all  the  environmental  impact  state¬ 
ments  that  DMJM  has  done,  none  was 
more  exhaustive  nor  the  center  of  so 
much  controversy  as  was  that  prepared 
for  the  County  of  Santa  Barbara,  Cali¬ 
fornia,  in  1974,  for  a  proposed  onshore 
oil  processing  site  in  Las  Flores  Canyon, 
a  bucolic  spot  20  miles  above  the  Chan¬ 
nel  City. 


The  petitioner  for  a  zoning  change  for 
the  80-acre  parcel  was  the  Exxon  Oil 
Company.The  man  in  the  middle  was  the 
Santa  Barbara  Director  of  Environmental 
Quality.  Arrayed  against  the  zoning 
change  were  powerful  foes  of  offshore 
drilling  — GOO  (Get  Oil  Out);  SEA  (Sea¬ 
shore  Environmental  Alliance);  and  the 
Sierra  Club.  To  get  the  facts,  DMJM’s  Los 
Angeles  office  was  hired  to  develop  an 
environmental  impact  statement  — a  job 
that  took  about  five  months,  with  another 
period  of  equal  duration  for  public  hear¬ 
ings  and  final  development. 

The  opposition  to  Las  Flores  develop¬ 
ment  was  aimed  more  at  the  off-shore 
drilling  platforms  that  it  would  support, 
than  at  the  actual  site.  The  strategy  was. 
if  the  onshore  processing  station,  sep¬ 
aration  facilities,  tank  farm  and  pumping 
station  could  be  stopped,  would  effec¬ 
tively  prohibit  oil  exploration  and  drilling 
in  the  Santa  Barbara  Channel. 


M’s  role  was  not  that  of  a  partisan 
is  community  strife,  but  rather  that 
fact-gatherer,  an  explorer  and 
/st  of  all  the  possible  impacts.  The 

itation.  wild  life,  hydrology,  geologic 
seismic  hazards,  air  and  water  qual- 
these  and  more  were  studied. 

proposed  development  involved 
jval  of  500,000  cubic  yards  of  dirt 


and  the  replacement  of  1500  feet  of  Las 
Flores  Creek  with  an  underground  cul¬ 
vert;  this,  too,  was  studied. 

When  public  hearings  opened,  DMJM’s 
technical  team  found  themselves  some¬ 
what  in  the  position  of  a  defendant  in  the 
docket-presumed  guilty  of  wrong¬ 
doing-such  were  the  high  feelings 
that  oil  development  excites  in  Santa 
Barbara. 

The  final  result  was  high  praise  for 
DMJM,  for  its  professional  work,  and  the 
County  Board  of  Supervisors’  approval 
of  the  Exxon  zone  change -with  75  con¬ 
ditions.  The  complex  was  also  approved 
by  the  Santa  Barbara  voters  at  an  elec¬ 
tion  on  May  27, 1975 

Today,  Las  Flores  is  still  the  home  of 
birds  and  other  wild  life;  it  lies  undis¬ 
turbed,  as  it  has  for  centuries.  It  is  also 
one  of  the  most  thoroughly  studied  syl¬ 
van  glades  in  the  Golden  State.  When 
developed,  as  it  ultimately  will  be,  the 
installation  will  prove  that  man  and 
nature  can  exist  together,  for  the  mutual 
benefit  of  each. 


Recent  projects  of  DMJM’s  Planning  & 
Economics  Division  include  an  environ¬ 
mental  impact  statement  for  California's 
Orange  County  Airport,  the  development 
of  terms  and  conditions  for  the  transfer 
of  federal  lands  along  the  Colorado 
River  in  Nevada,  and  a  citizens  involve¬ 
ment  program  for  the  California  Depart¬ 
ment  of  Transportation  on  the  extension 
of  the  Long  Beach  Freeway. 


RAPID  TRANSIT  STATIONS 


1  PEARL  CITY 

2.  PEARL  RIDGE 

3 .  HA  LAW  A 

4  PEARL  HARBOR 

5  AIRPORT 

6  KEEHI  LAGOON 
7.  KALIHI 


8  IWILEI 

9  FORT  STREET 
10.  CIVIC  CENTER 

11  WARD  AVENUE 

12  ALA  MOANA 

13.  WAIKIKI 

14.  DATE  STREET 


15  UNIVERSITY 
16.  6TH  AVENUE 
17  KOKO  HEAD  AVENUE 
18.  KAHALA 

19  AINA  HAINA 

20  NIU 

21.  HAWAII  KAI 


From  Pearl  City  to  Hawaii  Kai 

The  New  Honolulu 
Rapid  Transit  System 

by  Shu  Magota  FASCE 
Associate  Vice  President 

Honolulu  embodies  many  changing  and 
surprising  aspects.  There  are  indeed 
romantic  blue  lagoons  and  flaming  sun¬ 
sets,  smooth  beaches  and  glamorous 
hotels.  But  alongside  these  there  is  also 
accelerated  urban  growth  which,  over 
the  past  decade,  has  severely  strained 
Honolulu’s  capacity  to  maintain  its  high 
quality  living  environment.  This  growth 
has  caused  a  variety  of  problems,  includ¬ 
ing  a  critical  demand  for  new  transpor¬ 
tation  services. 

The  Honolulu  metropolitan  region  can 
be  broadly  characterized  as  having  a 
linear  pattern  of  development,  extending 
along  the  leeward  shore  of  the  Island  of 
Oahu  between  the  Koolau  Mountain 
Range  and  the  sea.  Land  here  is  limited, 
and  orderly  expansion  cannot  occur 
without  increased  congestion  of  the 
street  and  highway  system. 

In  1967  a  major  step  towards  solving 
this  problem  was  taken. The  Oahu  Trans¬ 
portation  Study  was  completed  and  rec¬ 
ommended  a  long-range  transportation 
plan  oriented  towards  relieving  the 
heavily  congested  streets  and  highways. 
This  study,  in  which  DMJM  participated, 
had  the  foresight  to  conclude  that  a  fixed 
guideway  rapid  transit  facility  would 
give  balance  to  the  transportation  sys¬ 
tem  recommended  in  the  plan. 

Since  it  was  clear  that  an  improved 
mass  transportation  system  could  best 


serve  the  mobility  needs  of  Honolulu 
while  protecting  the  social,  ecological 
and  economic  environment,  the  City  and 
County  of  Honolulu  engaged  DMJM’s 
Transportation  Division  to  participate  in 
the  refinement  of  their  comprehensive 
transportation  plan.  A  two-phase  Pre¬ 
liminary  Engineering  Evaluation  Pro¬ 
gram,  now  in  progress,  was  then  begun. 

The  DMJM  studies  examined  a  variety 
of  system  alternatives,  evaluated  route 
locations,  studied  alternative  vehicle 
types,  and  engaged  in  environmental 
impact  and  cost-benefit  analyses.  They 
concluded  that  a  rubber  tired,  fixed 
guideway  system,  supported  by  an 
extensive  feeder  bus  system,  would  be 
most  suited  to  the  needs  of  Honolulu, 
providing  a  convenient,  economic  and 
pleasant  travel  mode  for  residents  and 
visitors. 

The  transit  plan  recommended  that  a  23- 
mile  fixed  guideway  system  with  21  sta¬ 
tions  connect  the  major  activity  centers 
of  urban  Honolulu.  The  route  includes 
1.7  miles  of  subway  through  the  historic 
downtown  district  of  Honolulu,  15  miles 
of  aerial  alignment  located  predomi¬ 
nantly  in  public  rights-of-way,  and  6.3 
miles  of  at-grade  alignment  within  the 
rights-of-way  of  existing  freeways.  The 
program  will  be  implemented  in  phases 
with  initial  expenditures  estimated  at 
$500  million. 


DMJM  is  also  currently  working  on  urban 
mass  transportation  programs  for  New 
York  City,  Baltimore,  Maryland.  Seattle, 
Washington,  and  Washington,  D  C. 


Architecture  and  Prison  Bars 

#£. a*  G.ConXIin.AIA 
Associate  Vice  President 


The  current  national  controversy  over 
whether  or  not  to  continue  building  pris¬ 
ons  coincides  with  the  public’s  growing 
awareness  of  the  correctional  environ¬ 
ment.  The  one  event  most  responsible 
for  public  education  on  existing  prison 
conditions  was  the  Attica  revolt  of  1971. 
The  loss  of  lives  in  that  incident  was 
tragic.That  there  are  so  many  prisons  all 
across  America  that  duplicate  Attica’s 
physical  environment  must  be  con¬ 
sidered  just  as  tragic,  for  they  generate 
the  same  potential  for  riots  as  Attica. 


The  reason  there  are  so  many  prisons 
like  Attica  is  understandable:  it  is  one 
of  a  breed  of  punishment-oriented, 
labyrinthian  bastilles  that  were  built  in 
a  relatively  short  period  during  the  19th 
century.  Most  of  them  reflect  the  archi¬ 
tectural  advice  of  an  1862  encyclopedia: 
The  exterior  of  a  prison  should  be 
ormed  in  the  heavy  and  sombre  style 
which  most  forcibly  impresses  the  spec¬ 
tator  with  gloom  and  terror.”  This  advice 
was  generously  applied  to  the  interiors 
0  prisons  as  well  as  to  the  exteriors. 


decent  DMJM  nationwide  study 
cnminal  justice  facilities  gave  the  autl 
^opportunity  to  inspect  all  of  Calit 
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If  the  impetus  for  prison  reform  was 
actually  emerging  during  the  years  in 
which  these  facilities  were  constructed, 
as  is  generally  believed,  it  was  certainly 
not  evidenced  inthe  buildings  them¬ 
selves.  The  frustration  that  is  currently 
being  expressed  by  prison  administra¬ 
tors,  penologists,  sociologists,  planners, 
and  prisoners  is  embodied  in  these  rigid 
facilities.  They  cannot  possibly  respond 
to  new  enlightened  attitudes  and  inno¬ 
vative  programs  that  are  intended  to 
rehabilitate,  rather  than  punish,  offend¬ 
ers.  The  rationale  for  not  building  more 
of  them  is  quite  obvious. 

On  the  other  hand,  the  rationale  for 
designing  and  constructing  a  new  gen¬ 
eration  of  correctional  facilities  is  just 
as  obvious.  As  America’s  population 
continues  to  enlarge,  as  crime  rates  con¬ 
tinue  to  escalate,  and  as  an  enraged 
public  demands  prompt  treatment  of 
offenders,  the  prison  population  will 
necessarily  increase.  Logic  does  not 
support  the  concept  of  suspending  all 
prison  construction  and  turning  the  over¬ 
flow  of  offenders  back  into  society  with¬ 
out  correctional  treatment.  The  need  for 
prisons  is  unlikely  to  change,  simply 
because  opportunities  for  crime  remain 
unchanged,  as  does  human  nature  itself. 
What  will  have  to  change  is  the  type  of 
treatment  an  offender  receives  and  the 
type  of  facility  in  which  it  is  administered. 


Todays  emphasis  in  prison  design  is  on 
smaller  institutions  that  treat  inmates 
with  similar  behavioral  characteristics. 
New  correctional  facilities  are  intention¬ 
ally  noninstitutional  in  appearance  and 
are  usually  located  near  residential 
communities  to  lessen  the  degree  of 
separation  of  inmates  from  their  families 
and  home  environments  and,  conse¬ 
quently,  to  lessen  the  extent  of  each 
offender’s  reentry  adjustments. 

Concurrent  with  public  interest  in  prison 
conditions,  there  is  a  concerted  effort  by 
private  firms,  like  DMJM,  who  are  con¬ 
cerned  with  correctional  philosophy  and 
facilities,  to  research  and  design  new 
physical  environments  that  will  respond 
to  today’s  correctional  needs.  It  is  hoped 
that  this  new  generation  of  prisons  will, 
unlike  the  Attica  species,  also  accom¬ 
modate  the  demands  that  future  pro¬ 
grams  will  impose  on  them,  for  the 
benefit  of  citizens  on  both  sides  of 
prison  bars. 


Mr.  Conklin  is  a  member  of  the  national 
AIA  Committee  on  Architecture  for  Jus¬ 
tice,  is  serving  his  third  year  on  the  Cali¬ 
fornia  AIA  Corrections  Committee,  and 
is  a  member  of  the  American  Correc¬ 
tional  Association. 


Bishop  s  House  Wally  Findlay  Art  Gallery 


New  Life  for  Old  Buildings 

Like  an  ancient  performer  whose  audi¬ 
ence  and  popularity  have  faded  — yet 
with  the  passage  of  time  can  be  redis¬ 
covered  as  original,  new  talent  — so  it  is, 
too,  with  many  of  the  older  buildings  in 
our  inner  cities.  They  can  come  back, 
with  a  new  look,  and  often,  a  completely 
new  act. 

Renovation,  remodeling  and  recycling 
of  an  older  building  needs  a  special 
type  of  property  owner  — as  well  as 
architect-engineer.  It  requires  imagina¬ 
tion,  a  sensitivity  to  the  character  of  the 
building’s  original  design  and  an  appre¬ 
ciation  for  the  era  in  which  it  was  built. 
Fortunately  for  the  vitality  of  our  cities, 
there  are  venturesome  owners  who  are 
able  to  orchestrate  these  new  and 


dramatic  renovations.  DMJM  has  con¬ 
tributed  to  notable  successes  in  this 
field,  illustrated  by  several  projects  in 
Los  Angeles,  California,  and  Portland, 
Oregon,  which  are  portrayed  in  this 
article. 

Recycling  an  older  building  can  be  both 
cosmetic  and  organic.  It  can  be  brought 
up  to  code  with  new  electrical  and 
mechanical  systems,  with  improved 
lighting,  ventilation  and  acoustical  con¬ 
trol,  as  well  as  a  comfortable,  new  inte¬ 
rior.  Often  the  entire  use  of  a  building  is 
changed.  The  competitive  cost  advan¬ 
tages  of  "old”  versus  “new”  construction 
can  be  the  compelling  reason  for 
recycling  an  older  building. 

There  is  also  dramatic  evidence  of  a 
sizable  group  of  tenants  who  prefer 


the  stately  quality  of  the  older  buildings, 
with  their  marble,  woods,  and  decora¬ 
tive  accouterments,  and  the  downtown 
location. 

DMJM’s  team  approach  to  recycling  the 
older  building  has  been  very  successful, 
as  can  be  seen  from  the  illustrated  proj¬ 
ects.  The  work  involves  the  company’s 
specialists  in  design,  marketing  and  fea¬ 
sibility  studies,  and  electrical,  mechan¬ 
ical  and  structural  engineering.  Along 
with  the  work  of  revitalizing  the  older 
building,  there  is  also  the  satisfaction 
of  seeing  how  it  can  give  new  life  to  the 
neighborhood  and  improve  the  entire 
downtown  aesthetic.  By  Robert  W  Kite, 
At  A,  Vice  President,  and  Robert  K.  Cloud, 
A! A,  Director  of  Architecture,  DMJMI 
Hilton,  Portland,  Oregon. 


office  of  the  Roman  Catholic 
Portland. the  stately  residence 

^  and  endured  a  blushing  history 
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remodeled  three  floors  provide 
office  space  to  a  variety  of  com- 
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Wally  Findlay  Art  Gallery 

LocaiecJ  on  Beverly  Hills'  elegant  Rodeo 
Onve  the  remodeled  commercial  space 
was  honored  with  an  award  from  the 
Beverly  Hills  Architectural  Commission 
1!  jhg  vaulted,  two-story-high  facade  ot 
polished  black  granite,  gives  42  feet  of 
display  space  on  a  29-foot  frontage 


Los  Angeles  Passenger  Terminal 

DMJM  recently  completed  economic, 
architectural  and  engineering  studies  for 
the  highest  and  best  use  of  the  station 
grounds  Recommended  was  its  recon¬ 
version  into  a  specialty  shopping  and 
dining  area  The  station  would  still  con¬ 
tinue  to  be  used  as  a  passenger  depot. 


Morgan  s  Alley 

A  deteriorating  62-year-old  building  in 
downtown  Portland  was  remodeled  into 
new  offices,  with  the  ground  floor  becom¬ 
ing  “Morgan's  Alley”-a  shopping  and 
dining  area  Now  expanded  to  26  shops, 
it  has  effected  a  renaissance  for  the 
enlire  neighborhood  It  received  a  spe¬ 
cial  citation  from  the  Portland  Chapter  of 
the  American  Institute  of  Architects 


The  Mohawk  Gallery 

empty  drygoods  store  and  meat  mar- 
I  provided  a  site  for  the  creation  of 
new  commercial  space  that  is  now  one 
p  mos*  attractive  office  buildings  in 
odiand.  Oregon  The  store  space  was 
renovated,  and  the  meat  market  was 
polished  for  a  new  structure  The  old 
new  construction  were  unified  with 
"attractive  used-brick  facade  A  park- 
^  e9J^e  ,or  75  cars  was  created  in 


Los  Angeles  Jewelry  Mart 
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S.  Kenneth  Johnson,  II,  FAIA 
1912-1974 

The  death  of  S.  Kenneth  Johnson 
on  November  1, 1974,  was  the  sec¬ 
ond  time  in  as  many  years  that  a 
DMJM  co-founder  has  passed 
away. 

To  commemorate  his  life  and  to 
further  the  interests  to  which  he 
dedicated  so  much  of  his  enthusi¬ 
asm  and  energy,  DMJM  has  estab- 
lished  the  S.  Kenneth  Johnson 
Memorial  Fund  with  the  University 
of  Southern  California,  for  the 
graduate  school  training  of  archi¬ 
tectural  students.  The  fund  may  be 
augmented  with  additional  dona¬ 
tions  from  friends  and  colleagues, 
who  may  wish  to  join  DMJM  in 
commemorating  an  outstanding 
gentleman  and  advancing  the  pro¬ 
fession  of  architecture. 

Contributions  may  be  sent  to  the 
Dean,  School  of  Architecture  &  Fine 
Arts,  University  of  Southern  Cali¬ 
fornia,  University  Park,  Los  Angeles, 
California  90007. 


New  Chairman, 

President  Named 

A  program  for  the  succession  of  DMJM's 
management  to  a  second  generation  of 
personnel  had  been  developed  under 
the  chairmanship  of  S.  Kenneth  Johnson 
and  was  made  effective  after  his  passing. 

Elected  Chairman  of  the  Board  and  Chief 
Executive  Officer  was  Irvan  F.  Menden¬ 
hall,  FASCE,  who  had  served  as  DMJM 
President  for  the  preceding  15  years. 
Elected  President  and  Chief  Operating 
Officer  was  Albert  A.  Dorman,  FASCE 
and  AIA.  Mr.  Dorman  had  advanced 
through  the  project  management  and 
officer  ranks  of  the  company,  to  manager 
of  corporate  development  and  execu¬ 
tive  vice  president  prior  to  his  election. 


Fermi  Accelerator 
Laboratory,  Wins  National 
Engineering  Honors 

The  American  Consulting  Engineers 
Council  (ACEC)  bestowed  their  pres¬ 
tigious  national  honor  award  on  the 
Fermi  National  Accelerator  Laboratory 
and  the  DUSAF  joint  venture  that 
designed  and  built  the  500-billion- 
electron-volt  test  facility,  which  is  used 
for  basic  research  in  high  energy 
physics.  DMJM  was  sponsor  of  the  joint 
venture  in  Batavia,  Illinois,  which  had 
previously  received  awards  for  outstand¬ 
ing  design  from  the  American  Society  of 
Civil  Engineers  (ASCE)  and  the  Consult¬ 
ing  Engineers  Association  of  California. 
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Advantages  and  Design  Considerations 


Advantages  For 
Architectural  Use 

Enduring  Beauty — Microzinc  70  is  a  non-rusting 
zinc-copper-titanium  alloy  that  is  preweathered  to 
an  attractive,  uniform,  non-fading,  non-reflective 
gray  patina  that  needs  no  further  protective  coating 
or  painting.  Preweathered  Microzinc  70  is  supplied 
with  a  natural  gray  patina  which  normally  would 
take  non-preweathered  zinc  up  to  a  year  to  develop. 
It  is,  therefore,  valued  for  its  distinctive  and  natural 
color  which  can  beautifully  complement  many  other 
building  materials,  such  as  wood  or  masonry.  Unlike 
many  other  metals,  Microzinc  70  does  not  cause  un¬ 
sightly  weathering  stains. 


Material  and  Installation  Economy — Microzinc  70 
used  in  roofing  systems  can  be  supplied  in  integrated 
packages  of  pre-formed  parts.  This  system  is  de¬ 
signed  to  eliminate  possible  installation  errors  which 
could  be  extremely  costly  in  both  time  and  materials. 
The  excellent  bending  and  roll  forming  properties  of 
Microzinc  70  also  add  to  the  possibility  of  additional 
savings  in  the  forming  of  mansards,  fasciae,  and 
gravel  stops.  Many  of  these  forming  procedures  and 
techniques  which  can  be  used  on  Microzinc  70  are 
described  in  the  Architectural  Sheet  Metal  Manual. 
The  fact  that  no  special  tools  are  required  in  solder¬ 
ing  also  adds  to  its  attractiveness  and  installation 
economy  when  Microzinc  70  is  used  in  roof  installa¬ 
tions.  See  comparative  properties  and  pricing  chart 
on  page  11. 

Maintenance  Economy — Scratches  or  abrasion  marks 
which  may  be  formed  during  installation,  handling 
or  even  over  the  life  of  the  roof  are  naturally  healed 
through  the  formation  of  a  protective  zinc  carbonate 
film  at  the  damaged  area.  It  is  this  dynamic  self- 
healing  property  of  Microzinc  70  which  causes  it  to 
be  maintenance-free  even  after  20  years  of  atmos¬ 
pheric  exposure.  Unlike  uncoated  aluminum,  pre¬ 
weathered  Microzinc  70  has  good  life  expectancy  in 
many  diverse  environmental  conditions.  Some  of  the 
expected  annual  zinc  corrosion  losses  as  experienced 
under  a  variety  of  environmental  conditions  are  in¬ 
dicated  in  the  table  above: 


Corrosion  Rate— Inches  Per  Year* 

Crade  of  Zinc 

Palmerton.  New  York 
Pa  City 

Pittsburgh, 

Pa 

Ke^  West. 

Montauk 
Point, 
LI  NY 

Haro  >ver, 
N  M 

Rolled  high-grade 

+  10%  Cu  and 

0  01%  Mg 

0  000052  0  0002.1 

0  00015 

0  00026 

0  00016 

0000014 

•The  Corrosion  Handbook,  edited  by  Herbert  H.  Uhlig,  Ph.D.,  John  Wilev  & 
Sons,  New  York,  May,  1966. 


Weight  Economy— Microzinc  70  weighs  25%  less 
than  copper  and  10%  less  than  steel.  This  reduces 
dead  loads,  shipping  costs  and  labor  construction 
costs. 


Compatibility — Microzinc  70  can  be  used  in  direct 
contact  with  mortar  or  concrete  without  special  pro¬ 
tection,  making  it  ideal  for  such  applications  as  thru- 
wall  flashing. 

Design 

Considerations 

Expansion  and  Contraction— Standard  sheet  metal 
practice  is  used  as  described  in  the  Architectural 
Sheet  Metal  Manual.  Cleats  allow  Microzinc  70  to 
move  as  the  temperature  changes.  The  rate  of  ex¬ 
pansion  is  similar  to  that  of  aluminum. 


Recommended  Bend  Radii — At  room  temperature 
Microzinc  70  may  be  bent  on  the  following  radii: 

.010-.032  .  1  x  thickness 

.033-.040  .  2  x  thickness 

.041-.050  .  3  x  thickness 


Contact  with  Wood  and  Other  Metals — Microzinc  70 
must  not  be  applied  directly  over  purlins  and  must 
be  insulated  from  acidic  woods.  It  can  be  used  in 
contact  with  galvanized  steel  and  aluminum.  In  com¬ 
bination  with  other  metals,  an  insulating  barrier  of 
asphaltum  paint  or  teflon  tape  must  be  used. 


Federal  Specifications — Microzinc  70  conforms  to 
Federal  Specifications  QQZ100A  for  zinc  alloys  and 
HUD  specifications  for  metal  roofing. 
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NEW!  MICROZINC  70 

Batten  Seam  LOK  System'" 


□  On-site  labor  greatly  reduced 

□  Snap-locks  in  place 

□  Preformed — minimizes  error 

□  Easily  soldered  if  required 


the  pan.  The  spacer  should  always  support  the 
transverse  seam.  On  runs  exceeding  10  feet,  there 
should  be  6"  left  open  between  spacer  ends  to 
facilitate  cross  air  flow. 

Position  the  formed  sides  of  the  pans  over  the 
"U"  channel. 


Installation — Minimum  Roof  Pitch  of  3"  in  12"  Using  the  hand  "snap  lock"  tool,  punch  (dimple) 

through  the  pan  and  channel  every  6"  securing 


Components  of  the  Ball  Batten  LOK  System  con¬ 
sist  of  the  roof  pan  and  the  preformed  "U"  chan¬ 
nel,  eave  strip,  support  spacer,  and  batten  cap. 

The  pan  width  (center  line  of  batten  to  center  line 
of  batten)  may  be  formed  on  site  to  any  width 
starting  with  25-13/16"  and  working  down  to 
whatever  size  is  desired.  The  most  economical  in¬ 
stallation  is  accomplished  by  using  standard  sheet 
widths  yielding  25-13/16",  21-13/16"  or  17-13/16" 
center  to  center  seams. 

Microzinc  70  is  applied  over  solid  decking  only.  Do 
not  apply  over  purlins.  Use  roofing  felt  over  the 
deck.  A  vapor  barrier  should  be  applied  over  the 
roofing  felt  only  if  the  architectural  design  calls  for 
the  use  of  a  vapor  barrier. 

Secure  the  "U"  channel  to  the  deck  with  galva¬ 
nized  (hot  dipped)  or  aluminum  nails  or  screws, 
centering  the  "U"  along  the  longitudinal  line  of 
the  batten  seam. 

Secure  the  spacer  to  the  deck  in  the  same  manner 
as  the  "U"  channel,  centering  the  spacer  between 
the  "U"  channels.  The  width  of  the  spacer  should 
be  a  minimum  of  4"  with  greater  widths  used  for 
the  wider  pans  allowing  no  more  than  8"  unsup¬ 
ported  span  beneath  the  pan  across  the  width  of 

Batten  System  Assembly 


the  pan  to  the  channel  and  thus  creating  the  lock 
line. 

End  capping  and  lap  joints  must  be  made  before 
snapping  batten  cap  into  place. 

Pan  ends  at  transverse  seams  are  treated  in  the 
same  manner  as  detailed  in  the  Standard  Sheet 
Metal  Practice  Manual  for  forming  and  cleating. 

Preformed  ventilated  eave  strip  is  required  at  the 
eave,  and  ridge  ventilation  must  be  provided.  The 
ridge  cap  may  be  of  any  design  as  long  as  it  is  pro¬ 
tective  and  provides  for  underside  pan  ventilation. 

Refer  to  tables  on  pages  10-11  for  limitations  and 
physical  properties. 


SUGGESTED  SPECIFICATIONS 

Furnish  and  install  Microzinc  70  Batten  Seam 
LOK  System  where  metal  roofing,  fasciae, 
flashing  and  capping  are  indicated  on  draw¬ 
ings.  The  material  specification  is  Microzinc 
70  available  from  Ball  Metal  &  Chemical,  Di¬ 
vision  of  Ball  Corporation,  Greeneville,  Ten¬ 
nessee  37743. 


Channel/ Pan  Assembly 


Microzinc  70  Pan 


Batten  Cap 


Galvanized  Support 
Spacer 


Dimple  Lock  Line 


Microzinc  70 
Pan 


■Galvanized  "U"  Channel 
—  Nail  or  Screw  (See  Specs) 
■Roof  Deck 


Batten  Cap  Lock 
Lock  Dimple 

Batten  Cap 


Galvanized 
"U"  Channel 


Microzinc  70  Pan 


Microzinc  70  Pan 


Galvanized 
"U"  Channel 


Microzinc  70  Pan 
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Pan  (formed  by  contractor) 


Preformed  System  Components 


End  Capping 


Transverse  Treatment 


"U"  Channel  Cut  to 
Receive  End  Cap 


3/i" 


Move 
to  Vertical 
Line 


Low  Pitch 
(Less  Than  6" 
Per  Foot)  a 


Upper 

Microzinc  70  Pan 


Solderless  Continuous  Lock  Cleat 


Steep  Pitch 
(6"  Per  Ft.  or  More) 

2"  Wide  Cleat 
12"  O/C 
2  Nails  Per 
Cleat 


Lower 

Microzinc  70  Pan 


Space 


Cleat 

Solderless 
Continuous 
Lock  Cleat 


Ventilating  Treatment 


Ridge  Vent 


.032"  Microzinc  Cap 


Vented 
Eave 


Microzinc  70 

Pr>r»f  Dm 


ap  &  Cleat 
>p  Riveted 
rith 

luminum 


Galvanized  Cleat 
2"  Wide 
Centered 

Batten  Seam 

tten  Seam 


On 


Outlet 


3/8"  H  x  1-1/2"  W  x  3"  L 
Placed  Alternately 


Continuous  Timber 
1-1/2"  W  x  2"  H 


Strip 


Space 


Deck 
Fascia  Board 
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NEW!  MICROZINC  70 

Standing  Seam  LOK  System'" 


□  On-site  labor  greatly  reduced 

□  Snap-locks  in  place 

□  Preformed — minimizes  error 

□  Easily  soldered  if  required 

Installation— Minimum  Roof  Pitch  of  3"  in  12" 

Components  of  the  Ball  Standing  Seam  LOK  Sys¬ 
tem  are  the  roof  pan  and  the  preformed  "L"  seam 
support  strip,  eave  strip,  support  spacer  and  seam 
cap. 


of  the  pan.  The  spacer  should  always  support  the 
transverse  seam,  and  6"  should  be  left  open  be¬ 
tween  spacer  ends  on  spans  greater  than  10  feet 
to  facilitate  cross  air  flow. 

Position  the  formed  pan  sides  over  the  “l"  seam 
strip.  Using  the  hand  “snap  lock"  tool,  punch 
(dimple)  through  pan  sides  and  “L"  strip  alternat¬ 
ing  sides  every  6"  securing  the  pans  to  the  “L"  strip 
and  creating  the  lock  lines. 

End  cuts  and  laps  must  be  made  before  snapping 
the  standing  seam  cap  into  place. 


The  pan  width  (center  line  of  seam  to  center  line 
of  seam)  may  be  formed  on  site  to  any  width 
starting  with  26-1/16"  working  down  to  whatever 
width  is  desired.  The  most  economical  installation 
is  accomplished  by  using  standard  sheet  widths 
yielding  26-1/16",  22-1/16"  or  18-1/16"  center  to 
center  seams. 

Microzinc  70  is  applied  over  solid  decking  only. 
Do  not  apply  over  purlins.  Use  roofing  felt  over 
the  deck.  A  vapor  barrier  should  be  applied  only 
if  the  architectural  design  calls  for  the  use  of  a 
vapor  barrier. 

Secure  the  “L"  seam  support  strip  to  the  deck  with 
hot  dipped  galvanized  or  aluminum  nails  or  screws 
centering  the  vertical  edge  along  the  longitudinal 
line  of  the  standing  seam. 

Secure  the  support  spacer  to  the  deck  in  the  same 
manner  as  the  "L"  seam  support  strip,  centering 
the  spacer  between  the  parallel  “L"  strips.  The 
minimum  width  of  the  support  spacer  is  4"  with 
greater  widths  used  for  wider  pans  allowing  no 
more  than  8"  unsupported  span  across  the  width 


Pan  ends  at  transverse  seams  are  treated  in  the 
same  manner  as  detailed  in  the  Standard  Sheet 
Metal  Practice  Manual  for  forming  and  cleating. 

Preformed  ventilated  eave  strip  is  required  at  the 
eave,  and  ridge  ventilation  must  be  provided.  The 
ridge  cap  may  be  of  any  design  as  long  as  it  is  pro¬ 
tective  and  provides  for  underside  pan  ventilation. 

Refer  to  tables  on  pages  10-11  for  limitations  and 
physical  properties. 


SUGGESTED  SPECIFICATION 

urmsh  and  install  Microzinc  70  systems 
where  metal  roofing,  fasciae,  flashing  and 
capping  are  indicated  on  drawings.  The  mate- 
I:mSpfiei'iatl°n  is  Microzinc  70  available 

Comnr3  .  Mel^  &  Chemical'  Division  of  Ball 
poration,  Greeneville,  Tennessee  37743. 


Standing  Seam  System 

Standing  Seam  Cap 


Galvanized 
Seam  Support 


Galvanized 

Support 

Spacer 


Air  Space 
Microzinc  70  Pan 


Seam  Assembly 

Seam  Snap  Cap, 

Galvanized  m 
Tension  Strip 

Microzinc 
70  Pan 


Air  Space 


Lock  Dimple 
Cap  Lock  Line 


Microzinc  70 
Pan 


Roof  Deck 


Standing  Seam 
Support  Strip 
Nail  Or  Screw 
(See  Specs) 
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Pan  (formed  by  contractor) 
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Pan  Sides  Formed 


Left  Side  Form 


Right  Side  Form 


Preformed  System  Components 


Transverse  Treatment 


Ventilating  Treatment 


Space 
Deck 


Steep  Pitch 
(6"  Per  Ft.  or  More) 

2"  Wide  Cleat 
12"  O/C 
2  Nails  Per 
Cleat 


Ridge  Vent 


.032"  M 


Cap  &  Cleat 
Pop  Riveted 
With 

Aluminum 
Rivet 


Dof  Deck  3/8"  H  x  1-1/2"  W  x  3"  L 
Placed  Alternately 


ized  Cleat 
2"  Wide 
Centered 
On  Batten  Seam 

Seam 


Outlet 


utlet 


Continuous  Timber 
1-1/2"  Wx  2"  H 


Fascia  Board 


Vented 
Eave  Strip 


Microzinc  70 

P nnf  Pan 
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MICROZINC  70 

Fascia,  Gravel  Stop,  Flashing,  Guttering 


H*lbborou*h  Comiwin  r>  C a:. opr  Ybot  Cit>  C*mp«v  T*mp*  Fkw»d*  .13605 
Architect  Fnedmarj  &  NU K*nr*  \  K  O  $ cdungrr  &  \ss<x  4tes  Ump* 
Hofidi  3J6C6  ftslnbxof  Fk>*;d*  Bo 1 14m  Sxipp^  T*m*u  Flood*  3360$ 


Gravel  Stop 

Continuous 
Galvanized 
Fixing  Strip 


Roofing 
Felt 

Roof  Felt 


Fascia  and  Gravel  Stop. — Microzinc  70  is  an  ideal 
material  for  fasciae  and  gravel  stops.  Expensive 
maintenance  at  the  roof  line  is  virtually  eliminated 
because  Microzinc  70  does  not  require  painting.  The 
attractive  gray  color  will  not  spall,  chip,  or  crack 
and,  of  course,  the  finish  cannot  peel.  Fasciae  and 
gravel  stops  are  made  from  Microzinc  70  in  lengths 
not  greater  than  10  feet.  Expansion  joints  with  a  mini¬ 
mum  3"  lap  should  be  allowed.  Cleats  are  used  to 
secure  the  gravel  stop  not  more  than  8"  apart  so  as 
to  allow  this  edge  freedom  for  expansion  and  con¬ 
traction.  Fasciae  and  gravel  stops  should  be  locked 
with  a  continuous  cleat  made  from  .032  Microzinc 
0.  Edge  strips  used  to  fasten  the  bottom  of  a  fascia 
should  be  secured  with  galvanized  steel  nails  spaced 
not  more  than  4"  apart.  With  any  fascia  of  6"  or  more 
width,  use  .032  Microzinc  70. 


C.*  florid*  J2*n 

^c^:EZ£JZ;  *-«  — 
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Bracket  Hung  Rectangular  Gutters  and  Downspouts  — 

(Not  recommended  for  built-in  gutters).  Gutter  backs 
should  be  a  minimum  of  V2"  higher  than  fronts.  Flash¬ 
ing  or  drip  strip  should  extend  back  under  roof  cover¬ 
ing  a  minimum  of  4".  Gutters  shall  have  a  minimum 
fall  of  V2"  in  30  feet  with  maximum  length  in  one 
piece  not  to  exceed  30  feet.  Expansion  joints  are  re¬ 
quired  for  long  runs  allowing  1A"  of  expansion  for 
every  10  feet  of  gutter.  Gutters  shall  be  supported 
by  galvanized  steel  brackets  30"  on  center  maximum 
spacing,  supported  from  the  underside  to  allow  for 
movement  between  gutter  and  roof  covering  as  well 
as  between  gutter  and  support  bracket.  Microzinc  70 
spacers  shall  be  installed  in  gutters  alternately  with 
hangers  for  additional  strength.  Microzinc  70  gutters 
should  never  be  nailed  or  riveted  to  supports.  Down¬ 
spouts  shall  be  mounted  to  allow  for  thermal  ex¬ 
pansion  with  1"  minimum  clearance  from  wall.  Joined 
lengths  of  downspout  should  extend  a  minimum  of 
1 3A"  into  lower  pipe.  A  3"  sliding  socket  should  be 


provided  for  entry  into  drain  pipe.  Galvanized  bands 
or  strap  fasteners  should  be  at  10  foot  minimum 
intervals. 

See  chart  for  required  thickness,  dimensions  and  ac¬ 
ceptable  standards. 


Cap  Flashing.  Provide  .032"  thick  Microzinc  70  cap 
flashings  at  top  edges  of  base  flashings.  Form  flashing 
in  8  to  10  foot  lengths  except  where  shorter  lengths 
are  required.  Do  not  solder  or  weld  joints.  Stagger 
cap  flashing  joints  in  relation  to  base  flashing  joints. 
Extend  cap  flashing  into  masonry  and  other  walls. 
Cap  flashing  should  be  installed  to  provide  drainage. 

Base  Flashing.  Provide  Microzinc  70  base  flashings 
where  built-up  or  other  type  roofs  and  vertical  sur¬ 
faces  abut.  Provide  loose-locked  joints  not  more  than 
8  feet  from  external  and  internal  corners  and  in 
straight  runs.  Allow  for  expansion  and  fill  joints  with 
sealing  compound. 


Microzinc  70  Bracket  Hung  Rectangular  Gutter  .Typici  rainfall  Hour  ioc s 


Girth 

(Inches) 

Gutter  Dimensions 
(Inches) 

Effective 

Cross 

Section 

(Inches2) 

10 

2^2.5 

3.5 

4.75 

13.5 

&//1 

4.5 

3.5 

11 

16 

-  7 

3.75^ 

5.5 

4.5 

Is, 

17 

20 

4.75~kd 

7.5 

30 

23 

5.75^ 

8.5 

6.5 

44 

Minimum 

Meta! 

Thickness 

(Mils) 


27 


27 


27 


32 


40 


Maximum 

Cutter 

Lengths 

(Feet) 


30 


30 


30 


30 


20 


Maximum 

Roof 

Area 

(Feet2) 


325 


750 


1200 


2200 


3000 


Hanger 

Spacing 

(Inches) 


30 


30 


30 


30 


30 
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MICROZINC  70 

Specifications  and  Estimating  Data 


GENERAL  SPECIFICATIONS 

Basic  use 

All  types  of  flashing,  fasciae,  gravel  stops,  man¬ 
sards  and  roofing  where  a  permanent,  mainte¬ 
nance-free  product  is  desired. 

Limitations 

All  Microzinc  70  surfaces  must  drain.  Underside 
ventilation  must  be  provided  on  roofing  and  man¬ 
sard  applications  per  specifications.  Must  not 
come  in  contact  with  acidic  woods  or  with  metals 
other  than  aluminum  or  galvanized  material.  Not 
recommended  for  roofing  installations  with  pitch 
less  than  3"  in  12".  Provisions  must  be  made  for 
expansion  and  contraction.  See  Tables  for  physical 
properties.  Cannot  be  applied  over  purlins.  Solid 
roof  deck  required. 

Composition 

Microzinc  70  is  a  non-rusting  zinc-copper-titanium 
alloy. 

Sizes 

Standard  Sheets 
Lengths— 8',  10',  12',  14' 

Widths— 20",  24"  and  28" 

Gauges — .020,  .027,  .032  and  .040 
Non-standard  Sheets 
Lengths — Up  to  14' 

Widths— 1"  to  28" 

Gauges — .010  to  .250 

Weights 

020" —  .75  lb.  per  square  foot 
.027" — 1.00  lb.  per  square  foot 
032" — 1.20  lb.  per  square  foot 
.040" — 1.50  lb.  per  square  foot 

Color 

Microzinc  70  is  preweathered  to  a  gray  patina 
equal  to  the  natural  aging  process  normally  re¬ 
quiring  one  year  exposure.  Requires  no  painting 
or  maintenance  but  can  be  painted. 


Applicable  Standards 

Microzinc  70  conforms  to  Federal  Specifications 
QQZ100A  for  zinc  alloys  and  HUD  specifications 
for  metal  roofing. 

Technical  Data  &  Physical  Properties 

See  tables  on  opposite  page. 

Installation  Method 

Install  in  accordance  with  Microzinc  70  systems 
specifications  and  standard  sheet  metal  practices. 

Forming 

Form  with  conventional  hand  and  sheet  metal 
shop  tools.  Can  cut  with  shears,  hand  snips  or 
power  tools.  Must  be  formed  at  temperatures  of 
50  F.  and  higher. 

Soldering 

Easily  soldered  with  standard  50-50  solder  and 
commercial  non-corrosive  flux  or  cut  muriatic 
acid.  All  residual  flux  must  be  removed  after 
soldering  and  neutralized  by  flushing  with  a  water/ 
bicarbonate  of  soda  solution. 

Minimum  Gauge  Recommendation 

Minimum 


Standing  seam  roof . 027" 

Batten  seam  roof . 027" 

Mansard  . 027" 

Copings  . 027" 

Edge  strips  . 027" 

Gravel  stops . 027" 

Flashings 

— through  wall . 020" 

— closed  valley . 027" 

— open  valley  . 032" 

— wood  or  asphalt  shingle . 020" 

Louvers 

— frames . 032" 

— slats  under  6' . 032" 

— slats  over  6' . 040" 
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Estimating  Data  for  A 

rticrozinc  70  Roofing  System 

Pan  Requirements  (Based  on  1<T  sheet  lengths) 

Specification 

Roof  Style 

1 

"  Standing  Seam 

1-3/4" 

x  1-7/8"  Batten  Seam 

Size  &  gauge 

20"x120"x.027" 

24"x120"x.027" 

28"x1 20"x.027" 

20"x120"x.027" 

24"x120"x.027" 

28"x120"x.027" 

Area  per  sheet 

16.66  sq.  ft. 

20  sq.  ft. 

23.33  sq.  ft. 

16.66  sq.  ft. 

20  sq.  ft. 

23.33  sq.  ft. 

Amount  of  material 
subtracted  from  sheet 
width  for  seam 

2-3/16" 

2-3/16" 

2-3/16" 

4-1/16" 

4-1/16" 

4-1/16" 

Width  of  formed  pan 

17-13/16" 

21-13/16" 

25-13/16" 

15-15/16" 

19-15/16" 

23-15/16" 

Distance  between 
seam  centers 

18-1/16" 

22-1/16" 

26-1/16" 

17-13/16" 

21-13/16" 

25-13/16" 

Area  covered  by 
each  sheet 

14.864  sq.  ft. 

18.155  sq.  ft. 

21.697  sq.ft. 

14.658  sq.  ft. 

17.95  sq.  ft. 

21.24  sq.  ft. 

No.  of  sheets  required 
per  100  sq.  feet 

6.72  (1) 

5.5  (1) 

4.6  (1) 

6.82  (2) 

5.57  (2) 

4.7  (2) 

Sheet  Weight 

16.66  lbs. 

20  lbs. 

23.33  lbs. 

16.66  lbs. 

20  lbs. 

23.33  lbs. 

Comparison  With  Other  Metals 


Metal  or  Alloy 


Property 


Microzinc  70 
Zinc-Copper- 
Titanium 

Alloy _ 


Copper 
110  Cold 
Rolled 
Ve  Hard 


Lead 

Coated 

Copper 


Terne 
40  Lb. 


Aluminum 

3003-H14 

Painted 

20-Yr. 

Guar. 


Stainless 

Steel 


Elongation  (%  in  2") 


50  with  grain 
25  cross  grain 


Hardness 
(Rockwell  15-T) 


58 


65 


65 


78 


49 


85 


Density  (lbs/in3) 


.259 


.321 


.321 


N/A 


.099 


.288 


Relative  Weight  per 
sq.  ft.  at  Compa¬ 
rable  Thickness  (1) 


1.00  lbs./ 
sq.  ft. 

.027  thick 


1.00  lbs./ 
sq.  ft. 
16  oz. 
.022  thick 


1.15  lbs./ 
sq.  ft. 
16  oz. 
.022  thick 


.65  lbs./ 
sq.  ft. 


.45  lbs./ 

sq.  ft. 


.76  lbs./ 

sq.  ft. 


Terne 

Coated 

Stainless 


85 


N/A 


.71  lbs./ 
sq.  ft. 


0i8  thick  .032  thick  .018  thick  .015  thick 


30 


55 


65 


100 


Source  for  metallurgical  data 
0)  Manufacturers  commonly 


society  For  Metals-®*  Edition-Volume  ^  ^  se||jng  prjces  as  of  )uly,  1972. 

, -Metals  Hendbook— American  S°-?Vc|at,ve  cos,  (coppcr_,00), 
recommended  thicknesses  ^ 


Microzinc  70  Warranty  Information 


Ball  Metal  &  Chemical,  Division  of  Ball  Cor¬ 
poration  ("Ball")  guarantees  that  purchased 
preweathered  Microzinc  70  products  made  by 
Ball  were  manufactured  of  good  material  and 
workmanship  according  to  Ball's  specifications. 
Ball  guarantees  that  such  purchased  pre¬ 
weathered  Microzinc  70  products  will  not  leak 
as  a  result  of  normal  atmospheric  corrosion  for 


a  period  of  twenty  (20)  years  after  date  of  in¬ 
stallation  as  roofing  material.  The  pre-weathered 
finish  will  not  peel,  crack,  chip,  or  spall.  The 
twenty  (20)  year  Microzinc  70  guarantee  will  be 
validated  by  an  authorized  official  of  Ball  Metal 
&  Chemical  only  upon  inspection  for  compli¬ 
ance  with  application  procedures  as  detailed  in 
this  revised  catalog  (No.  75A). 


Regional  Architectural  Sales  Representatives 


Atlanta ,  Georgia 
H.  A.  Redmond 
4724  Dogwood  Farm  Road 
Lithonia,  Georgia  30058 
(404)  981-3823 

Baltimore ,  Maryland 
W.  F.  Lomas,  Jr. 

1117  Longbrook  Road 
Lutherville,  Maryland  21093 
(301)  823-6540 

Boston ,  Massachusetts 
R.  F.  Curry 
70  Sears  Road 

Milton,  Massachusetts  02186 
(617)  696-6678 


Chicago ,  Illinois 
T.  P.  Gaffney 
1315  Francis  Drive 
Arlington  Heights,  Illinois  60005 
(312)  394-1317 

Cleveland ,  Ohio 
Edwin  C.  Pejsa 
7326  W.  Law  Road 
Valley  City,  Ohio  44280 
(216)  483-3642 

Dallas ,  Texas 
Stuart  C.  Oliver 
2139  Fleur-De-Lis 
Arlington,  Texas  76012 
(817)  461-6779 


Los  Angeles ,  California 
R.  W.  Townsend 
5172  Wendover  Road 
Yorba  Linda,  California  92686 
(714)  528-1259 

Omaha ,  Nebraska 
D.  A.  Schimenti 
12108  Westover  Road 
Omaha,  Nebraska  68154 
(402)  333-7978 


Write  or  call  your  nearest  Ball  representative 


Metal 

&  Chemical 
Division 

GREENEVILLE,  TENNESSEE  37743/(615)  639-8111 

9836/30/5-74  Microzinc,  a  trademark  of  Ball  Corporation,  Muncie,  Indiana 
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HALLO  WELL 

Steel  Shelving 
Industrial  Furniture 
Storage  Systems 
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UNION  SUPPLY  COMPANY 


Denver,  Cole.  80216  Rock  Springs,  Wyo.  82901 
5460  Colo.  Blvd.  985  Elk  Si. 

(303)  266-2292  (307)  362-6688 


Tucson,  Arlr.  15719 
705  E.  17lh 
(602)  622-3579 


Dear  Reader, 


This  is  a  combination  catalog,  buyers'  guide,  and 
reference  manual  for  users  of  steel  shelving  and 
storage  systems,  steel  shop  equipment  and  industrial 
furniture. 

It  has  been  prepared  by  Hallowell  to  provide  within 
a  single  document  all  the  reference  material  and 
catalog  information  needed  to  make  a  proper  selection 
in  the  product  areas  covered.  The  table  of  contents 
and  index  have  been  organized  to  enable  rapid  identi¬ 
fication  and  location  of  the  information  contained  in 
the  catalog  -  data  on  models,  component  parts,  shelf 
loading  capacities,  bracing  arrangements,  floor  plans, 
multi-level  storage  systems,  and  the  like. 

We  think  you  will  find  this  the  most  comprehensive 
catalog  yet  published  in  our  industry.  If  further 
advice  on  our  products  or  their  use  is  required,  please 
contact  your  Hallowell  supplier. 


Ini  HALLOWELL 


The  Storage  System  People 


MEMBERS:  MHI,  MHEDA,  and  ASMMA 
COPYRIGHT  1974  ,  STANDARD  PRESSED  STEEL  CO. 
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FIVE  KEY  COMPONENTS 

shelving  the  most  versatile  storage  system 

available  today. 


ERECTOMATIC  FLUSH  BEADED  POSTS 
Beaded  for  strength.  Flush  to  permit  straight-in/straight-out  shelf 
installation  or  shelf  changing.  No  tilting.  Get  full  use  of  shelf  area. 
Pierced  on  1  -1  /2"  centers  to  allow  positioning  of  one  shelf  independ¬ 
ently  of  other  shelves. 


ERECTOMATIC  HEAVY  DUTY  H-POSTS 

All  the  advantages  of  Flush  Beaded  Posts  plus  more  than  2  times 
the  load-carrying  capacity.  These  heavy  duty  posts  are  common 
to  front  or  rear  and  can  support  high  rise  or  high  density  storage 
systems  using  standard  Erectomatic  components  throughout. 


ERECTOMATIC  ONE-PIECE  SHELF  CLIPS 

Each  shelf  requires  four  of  these  sturdy  and  compact  clips.  They 
key  snugly  into  post  slots  to  hold  standard  or  widespan  shelves 
securely  in  place.  Fit  either  Flush  Beaded  Posts  or  H-Posts.  Provide 
independent  shelf  positioning  on  1-1/2"  centers. 


ERECTOMATIC  SHELVES  (STANDARD) 

Triple  flanged  for  greater  strength  with  lapped  and  welded  corners 
Available  in  three  load  capacity  classes,  up  to  48"  spans  and  36" 
depths.  Pierced  on  1 "  centers  to  accept  dividers.  Take  standard 
one-piece  clips.  Use  with  either  Flush  Beaded  Posts  or  H-Posts. 
Can  be  independently  installed  or  re-positioned. 


ERECTOMATIC  WIDESPAN  SHELVES 

The  patented*,  integral  roll  formed  I-beam  cross  section  of  the 
leading  edges  of  these  shelves  are  able  to  carry  significantly 
higher  loads  over  72",  84",  and  96"  spans  without  the  need 
for  intermediate  posts  or  separately  installed  reinforcing  com¬ 
ponents.  Can  be  independently  installed  or  repositioned  with 
the  universal  Erectomatic  one-piece,  shelf  clip. 


U.S.  Patent  No.  3,556,309 


Here  are  just  a  few  of  the  benefits  you 
get  from  ERECTOMATIC'S  versatility. 


HALLOWELL 


ERECTOMATIC  SHELVING 


FAST  ASSEMBLY 
ERECTOMATIC  pre-engineered,  prefabricated 
components  cost  less  to  buy  and  substantially 

less  to  erect. 


ADDED  SAVINGS  WITH  COMMON  PARTS 

Common  backs  and  side  panels  for  closed  type 
shelving,  and  common  back  and  side  braces  for 
open  type  shelving  add  to  ERECTOMATIC 
economies.  Also  speed  assembly. 


FULL  USE  OF  SHELF  AREAS 

ERECTOMATIC  True  Flush  Beaded  Front  Posts 
eliminate  sharp,  ragged  edges  and  enable  full  use 
of  shelf  widths  for  storage.  No  dead  space 
behind  the  post. 


INDEPENDENT  SHELF  POSITIONING 

You  get  straight-in/straight-out  shelf  installation  or 
repositioning.  Even  when  shelf  is  loaded.  No 
tilting  is  necessary.  All  shelves  are  adjustable 
independently  of  each  other. 


ADD,  SUBTRACT,  MULTIPLY  OR  DIVIDE.  An  ERECTOMATIC 
shelving  system  is  as  flexible  as  your  storage  needs.  You  can  start 
with  a  single-tiered  system  today.  Go  high  density,  multi-level  or 
high  rise  tomorrow.  Or,  even  create  a  customized  storage  system  of 
your  own  using  standard  bin  fronts,  dividers,  shelf  boxes,  storage 
drawer  units,  or  other  standard  parts. 

ERECTOMATIC  shelving  components  have  been  designed  to  guard 
against  obsolescence.  All  are  compatible,  interchangeable,  easily 
1  adjustable,  and  expandable-today,  tomorrow  or  years  from  now. 
This  point  is  illustrated  in  Table  I  which  shows  the  various  types 
of  shelving  systems  that  can  be  obtained  by  using  standard 
ERECTOMATIC  components. 


Component 

Standard 

High  Density 

Cantilever 

Multi-Level  1 

High  Rise 

Reader!  Post 

• 

• 

• 

• 

# 

• 

• 

• 

•  ... 

Steel  Strap 
Cross  Braces 

• 

• 

• 

• 

• 

Closed  Side 
Panels 

• 

• 

• 

• 

Closed  Back 
Panel s 

• 

• 

• 

• 

Standard 

Shelves 

• 

• 

# 

• 

• 

Erectospan 

Shelves 

• 

• 

• 

• 

• 

Dividers 

m 

• 

• 

• 

Shelf  Boxes 

m 

# 

• 

• 

Doors 

• 

• 

• 

• 

Storaqe  Walls 

• 

• 

• 

• 

Shelf  Clips 

• 

• 

• 

• 

• 
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SHELF  CAPACITY  INFORMATION 
ERECTOMATIC  shelves  are  available  in  four  load 
capacity  classes  for  use  with  ERECTOMATIC  flush 
beaded  front  posts  or  ERECTOMATIC  H-posts. 
Construction  features  for  each  shelf  class  are  shown 
below  along  with  load  capacity  ratings  for  each  class, 


CLASS  0 

For  Normal  Loads 


CLASS  1 


CLASS  2 

For  Medium  Loads 


CLASS  3 

For  Heavy  Loads 
Standard  Shelving 
(Beaded  Front  Posts) 


CLASS  3 


High  Density  Shelving 
(H-Posts) 


Standard  ERECTOMATIC 

Standard  ERECTO¬ 

Standard  ERECTO¬ 

shelf  with  no  reinforcing 

MATIC  shelf  with  a 

MATIC  shelf  with  two 

channels.  Formed  from 

12  gauge,  1"  x  1  1/8" 

12  gauge,  1"  x  1  1/8" 

18  gauge  cold  rolled  steel. 

x  5/16"  reinforcing 

x  5/16"  reinforcing 

Triple  flanged  at  front 

channel  in  front  flange 

channels,  one  in  front 

and  rear  edges;  box 

to  protect  against  im¬ 

flange  and  one  in  rear 

flanged  on  sides.  All 

pact  loads. 

flange,  to  increase  load 

corners  are  lapped  and 
welded  for  maximum 
strength. 

carrying  capacity. 

Same  as  Class  2  with 
two  additional 
reinforcing  channels 
for  center  support 
and  two  1 3  gauge 
shelf  support  braces. 
(Part  No.  5134) 
Provides  maximum 
capacity  for  extra 
heavy  loads.  (For 
Class  3  bottom  shelf 
support,  use  Part 
No.  5135  in  lieu  of 
shelf  support  braces.) 


Same  as  Class  2  with 
two  additional  rein¬ 
forcing  channels  for 
center  support  and 
two  13  gauge  shelf 
support  braces  (Part 
No.  5136).  Provides 
maximum  capacity 
for  heavy  loads. 

(For  Class  3  bottom 
shelf,  use  Part  No. 
5135  in  lieu  of 
shelf  support 
braces). 


APPROXIMATE  SHELF 
DEFLECTION  ACROSS 
FRONT  FLANGE 


TABLE  IT,  SHELF  LOADING  CHART  FOR  STANDARD  AND  HIGH  DENSITY  SHELVING  (lbs.) 


CLASS  0  OR  1  CLASS 2  OR  3 


STANDARD 
SHELF 
SIZE 


CLASS  0  OR  1 


CLASS  2 


CLASS  3 


36"  x  12 
36"  x  15 
36"  x  18 
36"  x  24 


5/16" 


LJ 
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TABLE  III  WIDESPAN  SHELF  LOADING  (lbs) 


Depth 

72"  Width 

84"  Width 

96"  Width 

18" 

1300 

900 

775 

24" 

1200 

1050 

700 

30" 

1500 

1250 

800 

36" 

1400 

1000 

1000 

Deflection  =  1/180  of  span 

.400 

.465 

.533 

TABLE  IV  HORIZONTAL  BEAM  LOAD  RATINGS 

Maximum  Uniform  Load 

Length 

per  Pair  of  Beams* 

Deflection 

6' 

2000  lbs. 

.281 

T 

1750  lbs. 

.328 

8' 

1500  lbs. 

.421 

I 


NOTE:  Figures  are  based  on  evenly  distributed  loads.  Safety  factor:  1.65 

Load  Rating:  Above  do  not  apply  to  cantilever  shelving. 


All  Hallowell  shelf  load  ratings  include  a  safety  factor  of  1.65. 
For  example,  a  shelf  with  a  catalog  rating  of  700  lbs.  actually 
was  designed  and  tested  to  a  capacity  of  1150  lbs. 

Shown  another  way: 

Design  Capacity  as  confirmed  by  testing  1155  lbs. 
Divide  by  safety  factor  1 .65 

Catalog  capacity  rating  700  lbs. 


NOTE:  One  tie  bar  required  for  6'  beams,  two  for  7'  and  8'  beams. 

(Safety  Factor- 1.65) 

*  When  beams  are  used  in  conjunction  with  corrugated  deck  panels 
(Part  No.  5031),  uniform  distributed  load  capability  remains  the 
same  as  shown  for  beams. 

Depending  on  the  type  of  material  stored,  there  is  always 
a  risk  that  the  actual  load  may  exceed  the  planned  load. 

The  safety  factor  is  for  added  protection. 

All  shelf  load  capacities  are  based  on  evenly  distributed 
static  (fixed)  conditions.  If  the  method  of  shelf  loading 
(i.e.  mechanical  loading,  drop  loading)  anticipated  could 
impose  dynamic  (impact)  loads  on  the  shelving,  consult 
Hallowell  for  more  specific  load  limit  recommendations. 


Standard 
Clip  Type 
Shelf 

Available  Cubic  Feet 
per  Shelf 

Class  0  or  Class  1  Shelf 

Class  2  Shelf 

Class  3  Shelf 

Uniform 
Load 
Obs /shelf) 

Maximum  Product  Density 
(lbs.  per  Cubic  Foot) 

Uniform 

Load 

(Ibs/shelf) 

Maximum  Product  Density 
(lbs.  per  Cubic  Foot) 

Uniform 

Load 

(Ibs/fchelf) 

Maximum  Product  Density 
(lbs.  per  Cubic  Foot) 

Shelf  Centers 

Shelf  Centers 

Shelf  Centers 

Sh 

lelf  Cei 

nters 

Width 

Depth 

12" 

18" 

24" 

30" 

36" 

12" 

18" 

24" 

30" 

36" 

12" 

18" 

24" 

30" 

36" 

12" 

18" 

24" 

30" 

36" 

36" 

36" 

36" 

12" 

15" 

18" 

2.4 

3.0 

3.6 

3.9 

4.9 

5.9 

5.4 

6.8 

8.1 

6.9 

8.6 

10.4 

8.4 

10.5 

12.6 

700 

700 

700 

292 

233 

194 

179 

143 

119 

130 

103 

86 

101 

81 

67 

83 

67 

55 

1200 

1200 

1300 

500 

400 

361 

308 

245 

220 

222 

176 

160 

174 

139 

125 

143 

114 

103 

2000 

535 

325 

238 

186 

151 

36" 

36" 

36" 

24" 

30" 

36" 

4.8 

6.0 

7.2 

7.8 

9.75 

11.7 

10.8 

13.5 

18.2 

13.8 

17.75 

20.7 

16.8 

21.0 

25.2 

700 

600 

425 

146 

100 

60 

90 

61 

36 

65 

44 

23 

51 

34 

20 

42 

34 

17 

1350 

700 

281 

117 

173 

72 

125 

52 

98 

39 

80 

33 

2000 

2000 

2000 

410 

330 

278 

255 

206 

170 

186 

148 

110 

146 

115 

97 

117 

97 

77 

42" 

42" 

42" 

12" 

18" 

24" 

2.8 

4.2 

5.6 

4.6 

6.8 

9.1 

6.3 

9.4 

12.6 

8.1 

12.1 

16.1 

9.8 

14.7 

19.6 

425 

425 

425 

152 

101 

76 

93 

62 

47 

67 

45 

34 

52 

35 

26 

43 

29 

22 

1200 

975 

975 

428 

232 

174 

261 

143 

107 

190 

104 

77 

148 

81 

61 

122 

66 

50 

1600 

1600 

378 

285 

224 

174 

173 

128 

134 

99 

110 

81 

42" 

42" 

30" 

36" 

7.0 

8.4 

11.4 

13.6 

15.75 

19.0 

20.5 

24.2 

24.5 

29.4 

550 

450 

78 

53 

48 

33 

35 

24 

27 

19 

22 

15 

800 

750 

114 

89 

70 

55 

51 

39 

39 

31 

33 

26 

1600 

1600 

227 

192 

139 

116 

102 

84 

81 

67 

64 

56 

48" 

48" 

^  48" 

12" 

18" 

24" 

3.2 

4  8 

6.4 

5.2 

7.8 

10.4 

7.2 

10.8 

14.4 

9.2 

13.8 

18.4 

11.2 

16.8 

22.4 

275 

325 

325 

86 

68 

51 

53 

42 

31 

38 

31 

22 

30 

23 

18 

24 

15 

14 

650 

875 

700 

203 

182 

109 

125 

112 

67 

90 

81 

49 

71 

63 

38 

58 

52 

31 

1200 

1200 

249 

186 

153 

114 

101 

84 

87 

66 

72 

54 

00  00  1 

IL 

30" 

36" 

8.0 

9.6 

13.0 

15.6 

18.0 

21.6 

23.0 

27.6 

28.0 

33.6 

325 

325 

41 

34 

25 

21 

18 

15 

14 

12 

12 

10 

650 

650 

81 

68 

50 

42 

36 

31 

28 

24 

23 

19 

1200 

1200 

150 

123 

93 

75 

66 

54 

54 

45 

42 

36 

NOTE. 


Figures  in  shaded  area  not  applicable  to  ERECTOMATIC  standard  shelving. 


UNIT  LOAD  CAPACITY  INFORMATION 


Before  selecting  type  of  post,  consideration  should  be  given  to 
loads  to  be  carried.  Use  the  formula  below  to  get  unit  load,  then 
select  post  type  from  table.  (Refer  to  shelf  loading  charts  on 
Pages  4  and  5  for  maximum  safe  shelf  loads.) 

(B— 2)xA  =  Unit  Load,  where 

A  =  Shelf  Load  (see  Note  2) 

B  =  Shelves  per  unit  (includes  top  and  bottom  shelves) 


To  determine  the  number  of  shelf  spaces  (12",  1 8",  24",  30"  etc.) 
divide  the  nominal  post  height  —  3"  by  the  desired  space.  Shelf 
spacings  must  be  multiples  of  1  1/2". 

Number  of  shelf  spaces  +  1  =  number  of  shelves  per  unit.  (B) 


Notes: 


2. 


Use  H-Posts  for: 

Hallowell  "HUSTLER"  applications. 

High-rise  applications. 

Pass-through  applications  regardless  of  load. 

High-density,  multi-level  applications. 

When  using  horizontal  beams,  a  pair  of  beams  is  considered 
a  shelf.  Beam  spacings  are  in  multiples  of  3". 


Unit  Load 
(000  lbs.) 
17- 


H  -  H-Post 


S  —  Standard  Post 


H 

LJ 

S 

c» 

CO 

^  . 

o 

o 

o 

o 

CD 

CD 

12 


18 


24 

Shelf  Spacing 
Safety  Factor  1 .65 


30' 
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TYPICAL  SWAY  BRACE  INSTALLATIONS  FOR  SEISMIC  ZONE  NO.  1 


STANDARD  SHELVING  (Beaded  Front  Posts) 


X 


u— 

I  i«i  • 


X 


X 

X 


f—  «\  7*  H*  - 


Use  of  Side  Sway  Braces 
(Part  No.  5340) 

with  standard  and/or 
widespan  shelves 


Use  of  Back  Sway  Braces 
(Part  No.  5342) 

with  standard  shelves 


Use  of  Back  Sway  Braces 
(Part  No.  5343) 
with  widespan  shelves 


HIGH  DENSITY  SHELVING  (H-Posts) 


X 


X 

X 


X 


„x 

TO 
0*3" 

X 


T  r 

lx 

3" 

I 

UP  TO 

H— «•.  nr— i 

1 0’3” 

x 

7*  3”  t 

rT 

X 

Use  of  Side  Sway  Braces 
(Part  No.  5341 ) 

with  standard  and/or 
widespan  shelves 


Use  of  Back  Sway  Braces 
(Part  No.  5342) 
with  standard  shelves 


Use  of  Back  Sway  Braces 
(Part  No.  5343) 
with  widespan  shelves 


wnTF<5-  1  When  splicing  posts  for  increased  heights  or  for  multi-level  shelving,  use  the  proper  number  of  braces  required  for  the  height* 
NOTES  i.  p0$t  b^ng  added.  Example:  a  10'3"  model  increased  another  10'3"  in  height  would  require  4  sets  of  side  sway  braces  and  4  s 


of  back  sway  braces. 


2.  For  additional  bracing  requirements  in 


Seismic  Zones  No.  2  and  No.  3,  consult  the  Hallowell  Applications  Engineering  Depart  ^ 


HALLO  WELL 


ERECTOMATIC  SHELVING 


ERECTOMATIC  SHELVING 


LOCATION  OF  HORIZONTAL  BEAMS 


FIGURE  1 


For  individual  models  7'3"  and  8'3"  high,  two  pair 
of  horizontal  beams  are  required.  One  pair  located 
directly  below  bottom  shelf;  the  other  should  be 
about  1/3  of  the  unit  height  down  from  the  top, 
directly  below  a  shelf  in  that  area.  (See  Fig.  1.) 


i 

|  Erectospan 

3" 

lf=== 

5  '  j 

ii  ■  ; 

3” 

r  A  Horizontal  Beam 

JLLL : 

i:  i  i  j 

For  continuous  7'3"  and  8'3"  high  models,  starting 
and  ending  units  should  be  assembled  as  above  and 
beams  should  be  placed  alternately  between  bottom 
location  and  upper  location  on  all  intermediate  units. 

(See  Fig.  2.) 

FIGURE  2 

- I 


FIGURE  3 


For  models  10'3"  and  12'3"  high,  three  pair  of 
horizontal  beams  are  required.  One  pair  each  is 
located  directly  below  top  and  bottom  shelves; 
the  third  pair,  directly  below  a  shelf  near  the  center 
of  the  unit.  (See  Fig.  3.) 


For  continuous  10'3"  and  12'3"  high  models, 
starting  and  ending  units  should  be  assembled  3S 
above.  Intermediate  units  should  have  two  p3*r 
of  beams  alternating  between  bottom  and  center 
locations  and  top  and  center  locations.  (See  Fig  4.) 


FIGURE  4 


I 


NOTE: 


Danger  of  overturning  must  be  considered  in  shallow  depth  rnodelT - - - - - - - — 

mount, ng  hole  to  the  outs.de  of  posts  on  starting  and  ending  models^FoMn.^  18"  24"  depths.  When  mounting  toSi  P  ‘ ,eS' V 

mounting  holes  must  face  open  area  to  allow  access  for  ancho,  bolts'  ™dels  where  beam  is  not  in  the  bottom  P°  ^ 

”Par3tely -  •  FOOt  Pla,es  <pan  No.  5025)  and  shims  (Part  No.  50261  must  be 


ERECTOMATIC  STANDARD  SHELVING  WITH  FLUSH  BEADED 
FRONT  POSTS  Models  are  available  in  a  wide  variety  of  functional 
types  —  open,  closed,  bin,  drawer  or  box,  ledge,  counter,  cabinet, 
widespan,  and  document  storage  -  just  to  name  a  few.  All  are  fully 
described  in  this  section  of  the  catalog  along  with  a  complete  com¬ 
ponent  parts  list. 

Because  of  the  versatility  and  interchangeability  of  standard  ERECTO¬ 
MATIC  parts,  any  ERECTOMATIC  shelving  model  can  at  any  time  be 
modified  or  customized  to  precisely  fill  present  or  future  operational 
requirements.  The  possibilities  are  as  broad  as  your  imagination;  the 
storage  capabilities,  as  specific  as  your  needs. 


HALLO  WELL 


ERECTOMATIC  STANDARD  SHELVING 


ALL  COMPONENTS  ARE  STANDARD  PARTS  IN  THIS  CATALOG  AND  CAN 

BE  APPLIED  TO  ANY  ERECTOMATIC  STANDARD  SHELVING  MODEL 


How  ERECTOMATIC  shelving  can  be  changed  for  changing  needs. 


Transform  standard  shelves 
into  storage  bins  by  adding 
bin  fronts,  partial  dividers, 
full  dividers  and  label 
holders. 


Install  sloping  shelves  and 
partial  dividers  for  efficient 
storage  and  withdrawal  of 
tools,  drills,  taps,  reamers, 
etc. 


Install  shelf  boxes  and 
small  drawer  inserts  for 
small  parts  storage.  Get 
extra  load  capacity  with 
shelf  reinforcing  channels 
and  shelf  support  braces. 


Add  swinging  or  sliding  doors 
to  closed-type  shelving  and 
get  cabinet-type  storage,  fully 
enclosed  and  lockable. 


Or,  add  ledge  shelves,  ledge 
panels  and  swinging  or 
sliding  doors  and  get  a  work 
station  with  enclosed,  lock- 
able  storage  in  the  bottom 
compartment. 


Add  on  widespan  shelves — 
72”,  84”,  or  96”  spans  with 
no  intermediate  posts  needed 
— to  handle  bulky  and 
irregular  shaped  storage  items. 


Switch  to  document  storage. 
Just  install  open  shelf  file 
dividers  with  divider  supports 
and  a  sliding  reference  shelf 
and  you  have  it. 


Create  counter  space  with 
storage  capability.  Add  on 
continuous  counter-type 
shelving.  3'3”  high,  with 
counter  tops,  end  caps, 
and  counter  fronts. 


U 

n 

HALLO  WELL 

ERECTOIV 

flATIC  STANDARD  SHELVING 

Left 

Individual 
or  Starting 
Model 

Right 
Adjoining 
Model 
Prefix  "A" 


OPEN  MODELS  Economical  method  of  storing  packaged 
or  bulky  items.  Models  are  36"  wide,  7'3"  high,  in  depths 
shown.  All  shelves  are  Class  0  and  can  be  easily  reinforced 
for  additional  capacity.  (See  page  4). 


Shelf  MODEL  5510 

Depth  5  Adjustable  Shelves 


Starting 


12" 

18" 

24" 

30" 

36" 


5510-12 

5510-18 

5510-24 

5510-30 

5510-36 


Adjoining 


MODEL  5511 

6  Adjustable  Shelves 


MODEL  5513 

8  Adjustable  Shelves 


MODEL  5514 

9  Adjustable  Shelves 


Starting 


5511-12 

5511-18 

5511-24 

5511-30 

5511-36 


Starting 


5512-12 

5512-18 

5512-24 

5512-30 

5512-36 


Starting 


5513-12 

5513-18 

5513-24 

5513-30 

5513-36 


Starting 


5514-12 

5514-18 

5514-24 

5514-30 

5514-36 


NOTES* 


A-5510-12 
A-5510-18 
A-55 10-24 
A-55 10-30 
A-55 10-36 


A-551 1-12 
A-551 1-18 
A-551 1-24 
A-551 1-30 
A-551 1-36 


A-551 2-1 2 

A-55 12-1 8 
A-551 2-24 
A-551 2-30 
A-551 2-36 


I  Back  to  back  models  use  common  braces  (Part  No.  5342).  Specify  ' 


2  Other  sizes  available.  42"  and  48"  widths.  3'3",  6'3'\  8’3"  and  10' 


A-5513-12 
A-551 3-1 8 
A-55 13-24 
A-551 3-30 
A-551 3-36 


less  back  braces"  for  one  common  model. 
3"  heights. 


A-551 4-1 2 
A-5514-18 
A -55 14-24 
A-551 4-30 
A-55 14-36 


Left 
Individual 
or  Starting 
Model 

Right 
Adjoining 
Model 
Prefix  "A" 


CLOSED  MODELS  Enclosed  at  back  and  sides  with  sturdy 
one-piece  panels  for  extra  protection  and  cleaner,  neater 
storage.  Base  strips  included.  Models  are  36"  wide,  7'3" 
high,  in  depths  shown.  All  shelves  are  Class  0  and  can  be 
easily  reinforced  for  additional  capacity.  (See  page  4). 


ERECTOMATIC  STANDARD  SHELVING 


I 


Shelf 


MODEL  5520 


Depth 


5  Adjustable  Shelves 


Starting 


12" 

18" 

24" 

30" 

36" 


5520-12 

5520-18 

6520*24 

5520-30 

5520-36 


Adjoining 


12" 

18" 

24" 

30" 

36" 


A -5520-1 2 
A-5520-18 
A-5520-24 
A-5520-30 
A-5520-36 


is 

IS 

18 

18 


18 

7 


MODEL  5521 


6  Adjustable  Shelves 


Starting 


5521-12 

5521-18 

5521-24 

5521-30 

5521-36 


Adjoining 


A-5521  -1 2 
A-5521  -18 
A-5521 -24 
A-5521 -30 
A-5521-36 


MODEL  5522 


MODEL  5523 


MODEL  5524 


7  Adjustable  Shelves 


8  Adjustable  Shelves 


9  Adjustable  Shelves 


Starting 


Starting 


Starting 


5522-12 

5522-18 

5522-24 

5522-30 

5522-36 


5523-12 

5523-18 

5523-24 

5523-30 

5523-36 


5524-12 

5524-18 

5524-24 

5524-30 

5524-36 


Adjoining 


Adjoining 


Adjoining 


A-5522-1 2 
A-5522-18 
A-5522-24 
A-5522-30 
A-5522-36 


A-5523-1 2 
A-5523-18 
A-5523-24 
A-5523-30 
A-5523-36 


A-5524-1 2 
A-5524-18 
A-5524-24 
A-5524-30 
A-5524-36 


NOTES  ,  Back  to  back  mod.l,  uh  common  back  panel,  (Part  No.  5, 10).  Spacify  "la,,  back  pan..,”  for  on.  common  mod... 
2.  Other  ,1*..  available:  42”  and  48”  width,.  X3”,  6-3”.  8'3”  and  ,0’3”  height,. 
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ERECTOMATIC  STANDARD  SHELVING 


BIN  MODELS  For  efficient  storage  of  smaller  parts  and 
packaged  goods.  Enable  quick,  easy  access  to  materials 
stored.  Save  time  in  locating  and  picking  stock.  Models 
are  36"  wide,  7'3"  high,  in  depths  shown.  Enclosed  at 
back  and  sides.  Base  strips  included.  All  shelves  are 
Class  0  and  can  be  easily  reinforced  for  additional  capac¬ 
ity.  (See  page  4.) 


12" 

18" 

24" 

Starting 

5525-12 

5525-18 

5525-24 

Adjoining 

12" 

A  5625-12 

18" 

A  5525-18 

24" 

A  5525-24 

MOTf; 


5526-12 

5526-18 

5526*24 


A-5526-12 

A-5526-18 

A-5526-24 


5527-12 

5527-18 

5527-24 


A-5527-12 

A-5527-18 

A-5527-24 


12 


- -  A -5527-94  M 

..  »  9.ck  common'bick  - - J  A'5' 

7  O,  '  42"  end  48"  widths  3i  V"*'  '' - ___ 

-  of  ooe  nj-  ,t  indlcmo.l  by  "width-  ...  ’  6  3  '•  8'3"  and  lo"  hack  ^7777 - * - 

*  hoiflht".  10  3-  holgbtt  *  ^°r  one  common  model 


5528- 

5528-1 

5528-: 


A-55; 

A-552 

A-55' 


HALUOWELL 

ERECTOMATIC  STANDARD  SHELVING 

BIN  MODELS  (Continued) 


lillH 


■mo 


mill 


■■■■ 


m 


mmm 

mm 

MODEL  5529  MODEL  5530  MODEL 

5531  MODEL  5532 

Shelf 

Depth 

Openings 

66 

12 

Size 

6"  x  6" 

6"  x  9" 

Openings 

48 

6 

All  with  3"  h 

Size 

6"  x  9" 
6"  x  12" 
ligh  bin  fronts 

Openings 

16 

4 

9 

Size 

9"  x  9" 

9"  x  12" 
12" x 12" 

Openings 

12 

3 

6 

Size 

12" x  9" 
12" x 12" 
18" x  12" 

12" 

18" 

24" 

Sta 

rting 

Starting 

Starting 

Starting 

5529-12 

5529-18 

5529-24 

5530-12 

5530-18 

5530-24 

5531-12 

5531-18 

5531-24 

5532-12 

5532-18 

5532-24 

12" 
fc  18" 
24" 

Adjoining 

Adjoining 

Adjoining 

Adjoining 

A-5529-12 

A-5529-18 

A-5529-24 

A-5530-12 

A-5530-18 

A-5530-24 

A-5531-12 

A-5531  -18 

A-5531  -24 

A -5532- 12 

A-5532-18 

A-5532-24 

1.  B3Ck  tO  DaCK  moueij  U3C  - -  r 

2.  Other  sizes  available.  42"  and  48"  widths;  3'3".  6'3".  8' 3”.  and  10'3"  heights. 

3.  Sire  of  opemngs  is  indicated  by  "width”  x  "height". 
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HALLO  WELL 

ERECTOMATIC  STANDARD  SHELVING 

BIN  MODELS  (Continued) 


MODEL  5533 


Shelf 

Depth 


12" 

18" 

24' 


12" 

18" 

24- 


Openings 

9 

6 

1 


Size 


12" x 12" 
18"  x  12' 
36"  x  12' 


Starting 


5533-12 

5533-18 

5533-24 


— 


MODEL  5534 


Openings 


6 

4 

12 

2 


Size 


6"  x  12" 
9"  x  12" 
12" x 12" 
18" x 12" 


Starting 


5534-12 

5534-18 

5534-24 


A-5633-12 

A-5533-18 

A-5533-24 


A-5534-12 

A-5534-18 

A-5534-24 


MODEL  5535 


Openings 

12 

6 

12 

6 

2 


Size 


9"  x  9" 
6"  x  9" 
6"  x  6" 
12" x  12" 
18" x 12" 


Starting 


5535-12 

5535-18 

5535-24 


A-5535-12 

A-5535-18 

A-5535-24 


MODEL  5536 


Openings 


r 


21 

with  3" 
high  bin 
fronts 


Si« 


12"> 


Starting 


5536-12 

5536-18 

5536-24 


A-5536-12 

A-5536-18 

A-5536-24 


i 


NO  r  FS  1 .  8 sc k  10  back  moaal*  u*e  common  back  canal*  (Part  No.  51 10).  Specify  "la^b  ~ - ' 

2  Ot'-.B-  v;#»  ovallabla  42  ’  and  48  '  width*  3’3”  6'3"  eS’  ack  p8nels"  f°i  one  common  model. 

.  00  ,  ana  io  3  heights. 

3  S  ze  o<  openings  is  indicated  by  "width"  x  -height". 


— 


u 

n 

LLOWELL 

ERECTOMATIC  STANDARD  SHELVING 

DRAWER  AND  BOX  MODELS  Ideal  for  safe,  convenient 
storage  of  drills,  reamers,  fasteners  and  other  small  parts. 
Boxes  and  drawers  can  be  easily  removed  and  taken  to  work 
station.  Models  are  36"  wide,  7'3"  high,  in  depths  shown. 
All  shelves  are  Class  0  and  can  be  easily  reinforced  for  addi¬ 
tional  capacity.  (See  page  4.) 


Shelf 

Depth 


MODEL  5537 


Openings 

Size 

6 

12"  x  6" 

1 

36"  x  6" 

1 

36" x 12" 

4  sloping  shelves  with 
16  dividers,  each  2-1/4". 
6  shelf  boxes,  5-7/8"  wide 
with  2  dividers  each 


MODEL  5538 


Openings  Size 

8  9"  x  9" 

9  12" x 12" 

6  6"  x  6" 

2  18" x  12" 

12  shelf  boxes,  5-7/8"  wide 
with  2  dividers  each 


MODEL  5539 


MODEL  5540 


3  12" x 6" 

12  6"  x  6" 

4  shelves  with  1 2  partial  dividers  each 


Openings 


Size 


12"  x  12 
18"  x  6" 
18" x 12" 


12  shelf  boxes,  5-7/8"  wide 

i.iltk  rliuirlarc  oarh 


Openings 


Size 


36  *  6"  x  6' 

48  shelf  boxes 
5-7/8"  wide  with 
2  dividers  each 


12" 

18" 

24" 


12" 


NOTES:  1. 

2 

3. 


Starting 


Starting 


Starting 


Starting 


5537-12 

5537-18 

5537-24 


5538-12 

5538-18 

5538-24 


5539-12 

5539-18 

5538-24 


5540-12 

5540-18 

5540-24 


Adjoining 


Adjoining 


Adjoining 


Adjoining 


A-5537-12 

A-5537-18 

A-5537-24 


A-5538-12 

A-5538-18 

A-5538-24 


A-5539-12 

A-5539-18 

A-5539-24 


A-5540-12 

A-5540-18 

A-5540-24 


ise  strips  included  on  all  units. 

)ck  to  back  models  use  common  back  panels  (Part  No.  5110).  Specify  "less  back  panels'  for  one  common  model, 
ze  of  openings  is  indicated  by  "width"  x  "height". 


HALLO  WELL 


ERECTOMATIC  STANDARD  SHELVING 


DRAWER  AND  BOX  MODELS  (Continued) 


Shelf 

Depth 


12" 

18" 

24" 


12" 

18" 

24" 


MODEL  5541 


Openings 


Size 


84  shelf  boxes,  5-7/8"  wide 
with  2  dividers  each 


5541-12 

5541-18 

5541-24 


Adjoining 


A-5541  -12 
A -5541 -18 
A-5541 -24 


beieib 

Bi=iiaisi 

Hfcll-JL-J 

ElIBiElBi 

[=]Kai=lI=l 

nsusliaial 

siEiiaig 

| BBS 

MODEL  5542 


Openings 


Size 


HBBBBB 


BBBBBB 

wraEBSE 

puBsiBBI 


56  shelf  boxes,  8-3/4"  wide 
with  2  dividers  each 


5542-12 

5542-18 

5542-24 


Adjoining 


A-5542-12 

A-5542-18 

A-5542-24 
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NOTES  1  Units  are  36"  wide,  7*3"  high  In  depths  shown.  All  shelves 

2  Base  strips  included  on  all  units. 

3  Back  to  back  models  use  common  back  panels  (Part  No 


Openings  |  size 

42  shelf  boxes,  5-7/8"  wide 
16  shelf  boxes,  8-3/4"  wide 
9  shelf  boxes,  1 1  -5/8"  wide 
each  with  2  dividers 


5543-12 

5543-18 

5543-24 


A-5543-12 

A-5543-18 

A-5543-24 


4  Sire  of  openings  is  indicated  by  "width"  x  "height 


are  Class  0. 

51 10).  Specify  'less  back 


Openings 


3  36" x 12" 

1  sloping  shelf  insert 

1  12-drawer  insert 


5544-18 


A-5544-18 


UUOWELL 


ERECTOMATIC  STANDARD  SHELVING 


DRAWER  AND  BOX  MODELS  (Continued) 


ini 

n 

■ 

HGaoaBB&ia 
lassa  aaoi 

jdimautijd  uiuuy 


(iBUliai 

ULJM  MUJM 
■-«fWM  l 


Shelf 

Depth 

MODEL  5545 

MODEL  5546 

MODEL  5547 

MODEL  5548 

Openings 

4 

3 

12 

2 

1 

1-32  &  1-24  ( 

Size 

9"  x  12" 

12" x 12" 

6"  x  6" 

18"  x 12" 

36" x 12" 
drawer  inserts 

Openings 

2 

6 

1 

1-32,  1-24, 
drawei 

Size 

18" x 12" 

12"  x  6" 

36" x 12" 

1-18  &  1-12 
r  inserts 

Openings 

7-18  drawi 

Size 

3r  inserts 

Openings 

18 

3 

2 

1 

1  milling  c 

Size 

6"  x  6" 

12" x 12" 

18"  x  9" 

36"  x  9" 

:utter  insert 

12" 

18" 

Starting 

Starting 

Starting 

Starting 

5545-12 

5545-18 

5546-12 

5546-18 

5547-12 

5547-18 

5548-12 

5548-18 

12" 

Jfe  18" 

Adjoining 

Adjoining 

Adjoining 

Adjoining 

A-5545-12 

A-5545-18 

A -5546-1 2 

A -5546- 18 

A-5547-1 2 

A-5547-18 

A-5548-12 

A-5548-18 

NOTES.  1. 


23;  121  ZTacTZZTL°coa!lZT^  pane.s  (Part  No.  5H0).  specify  'Mess  back  pane.s"  for  common  mode.s. 
4  Size  of  openings  is  indicated  by  "width”  x  -height". 
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HALLOWELL 

ERECTOMATIC  STANDARD  SHELVING 

LEDGE  MODELS  Combine  storage  space  with  a  work 
surface.  Models  are  36"  wide,  7'3"  high,  in  depths  shown. 
Shelves  are  Class  0  and  can  be  easily  reinforced  for 
additional  capacity.  (See  page  4). 


Openings 

Size 

Openings 

Size 

Openings 

Size 

12 

12"  x  9" 

1 

36" x  12" 

Shelf  Depth 
Above  Below 


12" 

12" 

18" 


12" 

12" 

18" 


18" 

24" 

24" 


MODEL  5549 


4  adjustable  shelves 
above  ledge;  3,  below 


Starting 


5549-1218 

5549-1224 

5549-1824 


MODEL  5550 


4  adjustable  shelves 
above  ledge;  3,  below 


Starting 


5550-1218 

5550-1224 

5550-1824 


18 
24" 
24 


A-5549-1218 
A -5 549- 1224 
A  -5549- 1824 


A-5550-1218 

A-5550-1224 

A-5550-1824 


MODEL  5551 


2  adjustable  shelves 
with  3"  high  bin 
fronts  below  ledge 


Starting 


5551-1218 

5551-1224 

5551-1824 


A-5551-1218 
A-5551  -1224 
A-5551  -1824 


MODEL  5552 


Openings 


Size 


Above  ledge: 

4  sloping  shelves  with 
12  dividers  each. 
1-18  drawer  insert 
Below  ledge: 

1-18  drawer  insert 

1  I  36" x 12" 

2  I  18" x 1 2" 


Starting 


5552-1218 


A-5552-1218 


MODEL  5553 


Openings 


Size 


Above  ledge: 

24  I  6"  x  6” 

1  I  36" x 12" 

1 2  shel  f  boxes,  5-7/8"  wide, 
2  dividers  each. 

Below  ledge: 

2  |  36" x 12" 

1-18  drawer  insert 


Starting 


5553-1218 


A-5553-1218 


J 


NOTES 


i  mo dels  include  MM  strip*.  - ■ 

-  s  back  closed  models  use  common  beck  panels  <P,„  No.  5110).  open  models,  common  hack  k, 

V  ess  fc  'k  panels”  for  common  closed  models,  "less  back  braces”  for  common  open  mod^l  *  *  (P*rt  No‘  5342>- 

i  r(*  c;  ooen  indicated  by  ••width"  x  "helQht". 


HALLO  WELL 


ERECTOMATIC  STANDARD  SHELVING 


CABINET  MODELS  Completely  enclosed  with  swinging  or  sliding 
doors.  Doors  are  equipped  with  locks  to  provide  security.  Swinging 
doors  have  3-point  latching,  chrome  finished  handles,  and  built-in 
lock.  Sliding  doors  have  cylinder  lock;  glide  on  nylon  rollers  and 
guides.  Models  are  7'3"  high,  in  the  widths  and  shelf  depths  shown. 
Shelves  are  Class  0  and  can  be  easily  reinforced  for  additional 
capacity.  (See  page  4). 


Shelf 

Depth 


MODEL  5559 

Openings  |  Size 

6  adjustable  shelves 
2  swinging  doors 


o  x  t 

2  swinging  doors 


1'32,  2-24  drawer 
inserts,  2  swinging  doors 


■  swinging  doors 


Openings 


MODEL  5563 

Size 


8  adjustable  shelves 

2  sets  of  swinging  d°° 
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NOTES:  1.  Base  strips  are  included  on  all  models  - 

2  All  models  are  36*' wide.  Other  heights  and  denth 
3.  Back  to  back  models  use  common  back  panels  ip  *1*  ava,,able. 
_  4  Si2e  of  °Pen'"8,  .«  indicated  by  "width  - x  ••he  h,r.!  No-  51 10)  Sp  jf 


Pane,s  ,0r  common  models. 
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ERECTOM 

ATIC  STANDARD  SHELVING 

CABINET  MODELS  (Continued) 


MODEL  5564 

MODEL  5565 

MODEL  5566 

36"  wide 

72"  wide 

72"  wide 

4  adjustable  shelves  above  ledge 

8  adjustable  shelves  above  ledge 

16  adjustable  shelves 

3  adjustable  shelves  below  ledge 

6  adjustable  shelves  below  ledge 

1  set  of  sliding  doors 

2  swinging  doors 

2  sets  of  sliding  doors 

Shelf 

Shelf  Depth 

Depth 

above 

below 

Starting 

Starting 

Starting 

12" 

18" 

5564-1218 

5565-1218 

18" 

5566-18 

12" 

24" 

5564-1224 

5565-1224 

24" 

5566-24 

18" 

24" 

5564-1824 

5565-1824 

Adjoining 

Adjoining 

Adjoining 

12" 

18" 

A-5564-1218 

A-5565-1 218 

18" 

A-5566-18 

12" 

24" 

A-5564-1224 

A-5565-1 224 

24" 

A-5566-24 

m 

24" 

A-5564-1824 

A-5565-1 824 

NOTES  1  Base  strips  are  included  on  all  models. 

2  Other  heights  and  depths  are  available. 

3^  Back  t0  back  models  use  common  back  panels  (Part  No.  5110).  Specify  "less  back  panels  for  common  models. 
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HALLO  WELL 


ERECTOMATIC  STANDARD  SHELVING 


48"  WIDE  MODELS  Provide  efficient  storage  and  greater 
shelf  access  for  bulkier  loads  by  reducing  number  of  posts 
required.  Models  are  7'3"  high  in  shelf  depths  shown.  All 
shelves  are  Class  0  and  can  be  easily  reinforced  for  addi¬ 
tional  capacity.  (See  page  4.) 


12" 

18" 

24" 

30" 

36" 


Adjoining 

A-5567-1 2 
A-5567-18 
A-5567-24 
A-5567-30 
A-5567-36 


A-5568-18 

A-5568-24 

A-5568-30 

A-5568-36 


Adjoining 

A-5569-12 

A-5569-18 

A-5569-24 


NOTES:  1.  Other  heights  available. 

2.  Closed  models  include  base  strips. 
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3.  Back  to  back  closed  models  use  common  back  oan.i.  id 


closed  models;  "less  b^ck'b00™™0"  ba°k  braces 


for  common  open  models 


[ 

LJ 

n 

HALLO  WELL 

ERECTOMATIC  STANDARD  SHELVING 

48"  WIDE  MODELS  (Continued) 


I - 

Shelf 

Depth 

MODEL  5570 

i - | — a — 

MODEL  5571 

6  adjustable  shelves;  2  swinging  doors 

Shelf  Depth 

4  adjustable  shelves  above  ledge;  3,  below 

2-sets  of  swinging  doors. 

Starting 

above 

below 

Starting 

12" 

18" 

24" 

30" 

36" 

5570-12 

5570-18 

5570-24 

5570-30 

5570-36 

CN  CN  00 

18" 

24" 

24" 

5571-1218 

5571-1224 

5571-1824 

18" 

24" 

1 W  36” 

Adjoining 

12" 

12" 

18" 

18" 

24" 

24" 

Adjoining 

A-5570-12 

A-5570-18 

A-5570-24 

A-5570-30 

A  -5570-36 

A-5571-1218 

A-5571-1224 

A-5571  -1824 

i 

NOTES:  1.  All  models  are  7'3"  high.  Other  heights  are  available. 

2.  Shelves  are  Class  0  and  can  be  easily  reinforced.  (See  page  4.) 
o  rinopd  models  include  base  strips. 

A  back  models  use  common  back  panels  (Part  No.  51 10).  Specify  "less  back  panels  for  common  models. 

1 
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ERECTOMATIC  STANDARD  SHELVING 

Left 

Individual 
or  Starting 
Model 

Right 
Adjoining 
Model 
Prefix  "A” 


WIDESPAN  MODELS  72",  84",  and  96"  wide.  Carry  up  to  1000  lb. 
load  capacity  over  a  span  up  to  96"  without  need  for  intermediate 
posts.  Provide  a  spacious  and  efficient  storage  area  for  long  or  unusually 
shaped,  bulky,  hand  loaded  items.  All  models  are  open  type,  7'3"  high, 
in  the  depths  shown. 


Shelf 


Width  Depth 


72" 


84" 


96" 


72" 


84" 


96" 


lo 

24" 

30" 

36" 


“TF" 

24" 

30" 

36" 


1^ 

24" 

30" 

36" 


18" 

24" 

30" 

36" 


18" 

24" 

30" 

36" 


tst- 

24" 

30" 

36" 


/\ 


MODEL  5515 


MODEL  5516 


4  openings 

72",  84",  or  96"  wide. 


Starting 

5515-T2TF 

5515-7224 

5515-7230 

5515-7236 


5515-8418 

5515-8424 

5515-8430 

5515-8436 


5515-9618 

5515-9624 

5515-9630 

5515-9636 


Adjoining 


A-55 15-72 18 

A-551 5-7224 
A-551 5-7230 
A-551 5-7236 


A-5515-8418 

A-551 5-8424 
A-551 5-8430 
A-551 5-8436 

"A-55TF9618 

A-551 5-9624 
A-551 6-9630 
A-551 5  9636 


5  openings 

72",  84",  or  96"  wide. 


Starting 


5516-7218 

5516-7224 

5516-7230 

5516-7236 


5516-8418 

5516-8424 

5516-8430 

5516-8436 


5516-9618 

5516-9624 

5516-9630 

5516-9636 


Adjoining 


~X55TF77TF 
A-551 6-7224 
A-5516-7230 
A-551 6-7236 


A-5516-8418 
A-551 6-8424 
A-551 6-8430 
A-551 6-8436 
“A-b5 16-96 18 
A-551 6-9624 
A-551 6-9630 
A-551 6-9636 


NO  T  ES  1 .  To  order  giv'e  model  numbor,  width  and  depth 

2.  Beck  (o  back  models  use  common  back  sway  braces  (Part  No  534t\ 
Speedy  "less  back  sway  braces”  (or  common  models.  ’ 


2  openings  at  top 
72",  84",  or  96"  wide. 

10  openings  at  bottom 
36",  42",  or  48"  wide 
intermediate  post  is  3'3"  high 


Starting 


5517-7218 

5517-7224 

5517-7230 

5517-7236 


5517-8418 

5517-8424 

5517-8430 

5517-8436 


5517-9618 
5517-9624 
551 7-9630 
5517-9636 


Adjoining 


A-551 7-7218 

A-551 7-7224 
A-551 7-7230 
A-551 7-7236 


A-551 7-8418 
A-551 7-8424 
A-551 7-8430 
A-551 7-8436 

A-551 7-9624 
A-551 7-9630 
A-551 7-9636 
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DOCUMENT  STORAGE  Any  standard  36"  wide  x  12"  or  15 
deep  ERECTOMATIC  shelving  model  can  be  adapted  to 
provide  efficient  open  shelf  filing  of  documents  by  the 
addition  of  standard  components  as  shown  below.  (See  page 
32  for  part  numbers  and  dimensional  data.) 


1! 

9f 

HALLOWELL 

ERECTOMATIC  STANDARD  SHELVING 

Complete  document  storage  models  are  also  available  for 
the  installation  of  a  new  system.  Models  are  7'3"  high, 
36"  wide,  in  shelf  depths  of  1 2"  and  1 5".  Shelves  are 
Class  0  and  can  be  easily  reinforced  for  additional 
capacity  (See  page  4). 


OPEN  SHELF  FILE  DIVIDER 
(Part  No.  5585)  For  shelves  in  12" 
and  15"  depths,  positioned  on  12" 
centers  to  take  standard  height  file 
folders.  Fits  standard  shelf  divider 
holes.  3-point  positive  positioning. 
Top  rear  section  slides  into  divider 
support  bracket  slots.  Flat  and 
smooth.  No  obstruction  to  cause 
wear  and  tear  on  file  folders.  Easily 
repositioned  on  1"  centers  across 
the  shelves. 


DIVIDER  SUPPORT  BRACKET 
(Part  No.  5586)  Furnished  with  a 
single  bolt  and  nut  for  attachment 
to  center  hole  on  rear  flange  of 
shelf  to  provide  divider  support. 
Adjustable  on  1"  centers.  When 
used  below  reference  shelf,  can  be 
bolted  to  rear  posts  and  center  of 
back  panel. 


EXTENDED  BASE  (Part  No.  5587) 
Protects  stored  file  folders  from 
possible  damage  by  aisle  floor 
traffic.  Enhances  appearance  of  the 
storage  model.  Base  strips  not  re¬ 
quired  when  you  use  extended  base. 


FINISHED  END  PANEL  (Part  No. 
5588)  Encloses  row  ends.  Provides 
a  neat,  clean,  finished  appearance. 
In  painted  metal.  Self-edged 
plastic  over  particle  board 
available  upon  request. 


MODEL  5572 

MODEL  5573 

SLIDING  REFERENCE  SHELF  (Part  No.  5589)  Provides  a 
work  surface  that  can  be  pulled  out  to  hold  a  file  folder  for 

shelf  depth  is  1 2" 

8  adjustable  shelves 

2  dividers  per  shelf 

shelf  depth  is  15" 

8  adjustable  shelves 

2  dividers  per  shelf 

reference  or  to  hold  a  stack  of  folders  for  refiling.  Bolts  to 
standard  shelf  through  divider  holes.  Vertical  opening  below 
reference  shelf  must  be  15"  to  allow  for  use  of  standard  open 
shelf  file  dividers. 

Starting 

Starting 

5572-12 

5573-15 

/ 

Adjoining 

Adjoining 

A-5572-12 

A-5573-1 5 

NOTES  1.  Base  strips  included. 

2.  Back  to  back  models  use  common  back  panels  (Part  No.  5110). 
Specify  "less  back  panels"  for  common  models. 
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ERECTOMATIC  STANDARD 

SHELVING  COMPONENTS 

Key 

Description 

Part  No. 

Key 

| - - 

— 

Description 

Part  No. 

1 

Drawer  Insert 

1117 

11 

T-Panel 

5094 

2 

Beaded  Front  Post 

5002 

12 

Back  Panel 

3 

Back  Post 

5004 

13 

Back  Panel  Clip 

5110 

4 

T  Post 

5006 

14 

Standard  Shelf 

5111 

5 

Post  Splice  Channel  (not  shown) 

5009 

15 

Shelf  Support 

5130 

6 

Ledge  Panel 

5012 

16 

Shelf  Clips 

5132 

7 

Foot  Plate 

5050 

17 

Shelf  Support  Brace 

5133 

1 

1 

8 

Counter  Front 

5070 

5082 

18 

19 

5134 

1 

9 

Shelf  Reinforcing  Channel 

Bottom  SMf  Suppo,,  Brace  (no,  shown. 
Ledge  Shelf 

5135 

10 

End  Panel 

5092 

20 

Sloping  Shelf  Support  (not  shown) 

5141 

26 

5152 

ERECTOMATIC  STANDARD 
SHELVING  COMPONENTS 


COMPONENT  IDENTIFIER  The  most  frequently  used 
ERECTOMATIC  parts  for  standard  shelving  are  identified 
as  to  nomenclature,  location  in  an  assembled  model,  and 
part  number.  See  pages  28  through  32  for  complete  part 
descriptions  and  dimensional  data. 


Key 

Description 

Part  No. 

Key 

1 - — 

Description 

Part  No. 

21 

Counter  Top 

5195 

32 

Side  Sway  Brace 

5344 

22 

End  Cap 

5201 

33 

Label  Holder 

5370 

23 

Bin  Front 

5220 

34 

Finished  End  Panel 

5392 

24 

Base  Strip 

5232 

35 

Filler  Panel 

5395 

25 

Full  Divider 

5240 

36 

Sloping  Shelf  Insert  (not  shown) 

5408 

26 

Partial  Divider 

5250 

37 

Milling  Cutter  Insert  (not  shown) 

5411 

27 

Sliding  Doors  (not  shown) 

5290 

38 

Milling  Cutter  Panel  &  Hooks  (not  shown) 

5412-5415 

28 

Swinging  Doors 

5300 

39 

Shelf  Box 

5500 

29 

Universal  Clip  (not  shown) 

5315 

40 

Shelf  Box  Divider 

5550 

30 

Back  Sway  Brace 

5340 

41 

Widespan  Shelves 

5700 

31 

Widespan  Back  Sway  Braces 

5342 

42 

Widespan  Base  Strip 

5706 

27 
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ERECTOMATIC  STANDARD 

SHELVING  COMPONENTS 

Width 


Dimensions 

Depth 


Height 


Part  Number 


1.  DRAWER  INSERTS.  For  small  parts  storage.  Completely 
enclosed,  all-welded  case  construction;  embossed  for 
stacking.  Units  are  33-3/4"  wide  x  10-1/2"  high,  in  depths 
of  11-1/4"  and  17-1/4".  Each  drawer  has  an  integral  label 
holder  and  two  adjustable  dividers.  Drawers  are  inter¬ 
changeable  and  can  be  stacked  for  transporting  to  job  site. 


5-1/4" 

5-1/4" 


5-1/4" 

5-1/4" 


4" 

4" 


11" 

17" 


11" 

17" 


11" 

17" 


11" 

17" 


2-5/8" 

2-5/8" 


2-5/8" 

2-5/8" 


1-3/4" 

1-3/4" 


1-3/4" 

1-3/4" 


1111-12 

1117-12 


1111-18 

1117-18 


1111-24 

1117-24 


1111-32 
1 1 1 7-32 


For  additional  drawer  models  including  improved  designs, 
see  Storage  Wall  Section,  page  98. 


* 

o 

t 

0 

o 

2.  BEADED  FRONT  POSTS.  True  flush  construction. 

0 

Slotted  on  1-1/2"  centers  to  permit  easy  shelf  adjustment. 

J 

11/16" 

2-9/16" 

3*3" 

5002-3 

11/16" 

2-9/16" 

6'3" 

5002-6 

0 

11/16" 

2-9/16" 

7'3" 

5002-7 

0 

11/16" 

2-9/16" 

8'3" 

5002-8 

r 

11/16" 

2-9/16" 

10'3" 

5002-10 

o 

0 

o 

3.  BACK  POSTS.  Angled  for  bracing  and  slotted  on  1-1/2" 

centers  to  permit  easy  shelf  adjustment. 

1-3/16" 

2-5/16" 

3'3" 

5004-3 

0 

1-3/16" 

2-5/16" 

6'3" 

5004-6 

1-3/16" 

2-5/16" 

7’3" 

5004-7 

o 

1-3/16" 

2-5/16" 

8'3" 

5004-8 

1-3/16" 

2-5/16" 

10'3" 

5004-10 

p 


4.  T  POSTS.  Constructed  by  spotwelding  two  back  posts 
together.  For  use  when  adjoining  models  are  added  to  form 
a  continuous  shelving  row. 


2-3/8" 

2-5/16" 

3'3" 

5006-3 

2-3/8" 

2-5/16" 

6*3" 

5006-6 

2-3/8" 

2-5/16" 

7'3" 

5006-7 

2-3/8" 

2-5/16" 

8’3" 

5006-8 

2-3/8" 

2-5/16" 

10*3" 

5006-10 

5.  POST  SPLICE  CHANNEL.  A  channel  formed  internal 
splice.  Used  to  splice  beaded  front  posts  for  added  height 
Also,  to  splice  back  posts  and  T-posts. 

5009 


Dimensions 

Width  Depth  Height 


Part  Number 


6.  LEDGE  PANELS.  For  converting  open  or  closed  type 
shelving  models  to  ledge  models.  All-welded  construction. 
Combines  a  beaded  front  post  and  preformed  panel  into  a 
one-piece  unit.  Ledge  panel  cover  is  included. 


— 

6" 

3'3" 

5012-0306 

- 

12" 

3'3" 

5012-0312 

7.  FOOT  PLATES.  1/8"  thick  with  mounting  bracket 
welded  to  top  for  bolting  to  post.  Has  7/16"  dia.  hole 
for  floor  anchor  bolts.  Use  same  shim  as  H-Post  (see 
page  45).  Use  where  anchoring  is  needed,  where  shim¬ 
mering  for  leveling  is  required,  or  where  greater  post¬ 
load  distribution  is  desired  to  minimize  damage  to  floor 
or  floor  covering.  Attach  to  front  and  rear  posts. 


2-1/4" 


3-1/2" 


5050 


8.  COUNTER  FRONTS.  Give  a  finished  appearance  to 
counter  models.  Tops  are  flanged  and  pierced  at  vertical 
edges  on  1 "  centers. 


36” 


3'3" 


5070-3603 


9.  SHELF  REINFORCING  CHANNELS.  12  gauge, 

1  x  1-1/8"  x  5/16"  formed  channels.  Used  across  the 
width,  on  the  underside  of  a  shelf,  for  added  load 
capacity  on  shelf  Classes  1 , 2,  and  3. 


10.  END  PANELS.  All-welded  sections  consisting  of 
beaded  front  post,  back  post,  and  one-piece  side  panel 
For  individual  models  or  starting  and  ending  models 
in  a  continuous  shelving  row. 


H 


HALLO  WELL 


ERECTOMATIC  STANDARD 
SHELVING  COMPONENTS 


Width 


Dimensions 

Depth 


Height 


Part  Number 


11.  T -PANELS,  All  welded  sections  consisting  of  a  beaded 
front  post,  T -post,  and  one-piece  side  panel.  For  use  when 
adjoining  models  are  added  to  form  a  continuous  shelving 
row. 


12.  BACK  PANELS,  One-piece  tecuont.  Pierced  on  1" 
centers  at  vertical  edges  and  center  for  attaching  to  back 


IT  BACK  PANEL  CLIPS.  Spring  steel.  Formed  to  fit 
'j'/ftom  flange  of  standard  shelf  end  tabbed  to  pick  up 
holes  in  center  of  beck  panel  section,  Holds  back  panel 


— 

12" 

3'3" 

5094-1203 

— 

12" 

6'3" 

5094-1206 

— 

12" 

7'3" 

5094-1207 

— 

12" 

3'3" 

5094-1203 

12" 

10*3" 

5094-1210 

15" 

7'3" 

5094-1507 

• 

18" 

3'3" 

5094-1803 

- 

13" 

0'3" 

5094-1806 

- 

18" 

7'3" 

5094-1307 

- 

13" 

3'3" 

5094-1808 

- 

18" 

10'3" 

5094-1310 

— 

24" 

3'3" 

5094-2403 

- 

24" 

6'3" 

5094-2406 

— 

24" 

7'3" 

5094  2407 

- 

24" 

8'3" 

5094-2408 

- 

24" 

10'3" 

5094-2410 

. 

30" 

7'3" 

5094-3007 

— 

J^L. 

J13iL 

5Q94-3607 

38" 

3'3" 

5110-3603 

30" 

— 

4'3" 

5110-3604 

38" 

— 

0'3" 

5110-3606 

36" 

— 

7'3" 

5110  3607 

42" 

7'3" 

5110-4207 

48" 

7'3" 

5110-4807 

Width 


Dimensions 

Depth 


Height 


Part  Number 


14.  SHELVES  (Class  0).  18  gauge  cold-rolled  steel.  Front 
and  rear  edges  have  triple  formed  flanges  with  box  flanges 
on  sides.  All  corners  are  lapped  and  welded  for  maximum 
strength.  Top  pierced  on  1"  centers  for  adjustment  of 
dividers.  Shelves  24"  and  deeper  also  have  center  piercing. 
Can  be  easily  reinforced  for  additional  load  capacity. 


36" 

12" 

_ 

5130-3612 

36" 

15" 

- 

5130-3615 

36" 

18" 

- 

5130-3618 

36" 

24" 

- 

5130-3624 

36" 

30" 

- 

5130-3630 

36" 

36" 

- 

5130-3636 

42" 

12" 

— 

5130-4212 

42" 

18" 

- 

5130-4218 

42" 

24" 

- 

5130-4224 

42" 

30" 

- 

5130-4230 

42" 

36" 

- 

5130-4236 

48" 

12" 

— 

5130-4812 

48" 

18" 

- 

5130-4818 

48" 

24" 

- 

5130-4824 

48" 

30" 

- 

5130-4830 

43" 

36" 

- 

5130-4836 

15.  SHELF  SUPPORTS.  Provide  full  depth  shelf  support. 
Built-in  locking  device  at  each  end.  Furnished  in  pairs. 


— 

12" 

_ 

5132-12 

- 

18" 

- 

5132-18 

— 

24" 

- 

-  5132-24 

fe 


16.  SHELF  CLIPS.  One-piece,  zinc  plated  compression 
clips.  Fit  snugly  against  side  of  posts  to  hold  shelves  in 
place.  For  use  with  standard  and  widespan  shelves.  4 
required  per  shelf. 


5133 


17.  SHELF  SUPPORT  BRACES.  Used  to  support  center 
reinforcing  channels  except  on  bottom  shelf  in  Class  3 
applications. 


— 

18" 

_ 

5134-T8 

- 

24" 

- 

5134-24 

18.  BOTTOM  SHELF  SUPPORT  BRACES.  Used  only 
on  Class  3  bottom  shelves  to  support  center  reinforcing 
channels.  Positioned  in  center  of  shelf;  rests  on  floor. 


5135 


19.  LEDGE  SHELVES.  Smooth  surfaced  top  and  front 
flange.  All  welded  corners.  Similar  construction  to  standard 
shelves.  Shelf  supports  should  be  ordered  separately 
depending  on  depth  of  model  above  the  ledge. 


MMjlf  and  prevents  panel  bowing. 

36" 

18" 

5141-3618 

- 

- 

5111 

36" 

24" 

- 

5141  3624 
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HALLOWELL 


ERECTOMATIC  STANDARD 
SHELVING  COMPONENTS 


Width 


Dimensions 

Depth 


Height 


Part  Number 


20.  SLOPING  SHELF  SUPPORTS.  Support  full  depth  of 
shelf  inverted  in  a  shelving  model.  Shelf  rises  1"  for  every 
3"  in  depth.  Takes  a  standard  shelf  (Part  No.  5130), 
pierced  on  1"  centers  for  adjustment  of  dividers.  Use 
partial  dividers  (Part  No.  5250). 


— 

12" 

_ 

5152-12 

- 

18" 

- 

5152-18 

- 

24" 

- 

5152-24 

21.  COUNTER  TOPS.  Heavy  duty  steel  working  surface 
with  cornice  at  front  and  rear.  Use  end  caps  (Part  No. 
5201)  for  fir.ishing  cornice  on  ends. 


36" 

18" 

_ 

5195-3618 

36" 

24" 

- 

5195-3624 

22.  END  CAPS.  Provide  a  finished  cornice  on  extreme 
ends  of  counter  top  applications.  Furnished  in  pairs. 


_ 

18" 

_ 

5201-18 

- 

24" 

- 

5201-24 

23.  BIN  FRONTS.  Offset  type  with  bead  at  top  and  triple 
flange  at  bottom  to  telescope  over  shelf  flange. 


36" 

_ 

1" 

5220-3601 

36" 

- 

3" 

5220-3603 

42" 

- 

3" 

5220-4203 

48" 

- 

3" 

5220-4803 

24.  BASE  STRIPS.  Shaped  to  fit  directly  between  bottom 
shelf  and  floor.  2-15/16"  high,  giving  an  overall  base  height, 

including  bottom  shelf  of  3". 

36" 

_ 

2-15/16" 

5232-36 

42" 

- 

2-15/16" 

5232-42 

48" 

- 

2-15/16" 

5232-48 

25.  FULL  DIVIDERS.  Front  edge  beaded;  top,  bottom, 
and  rear  edges  are  flanged.  When  18"  deep  or  more,  top 
edge  is  notched  for  Class  3  reinforcing  channels. 


— 

12" 

12" 

12" 

6" 

9" 

12" 

5240-1206 
5240-1 209 
5240-1212 

_ 

18" 

6" 

6240-1806 

— 

18" 

9" 

5240-1809 

18" 

12" 

5240-1812 

_ 

24" 

6" 

5240-2406 

— 

24" 

9" 

5240-2409 

- 

24" 

12" 

5240-2412 

Width 


Dimensions  _ 

Depth  Height 


Part  Number 


26.  PARTIAL  DIVIDERS.  Partition  straight  or  sloping 
shelves  from  front  to  rear.  Flanged  and  pierced  for  shelf 
attachment,  with  rounded  top  corners  for  safety. 


% 


_ 

12" 

2" 

5250-1202 

- 

12" 

4" 

5250-1204 

_ 

18" 

2". 

5250-1802 

- 

18" 

4" 

5250-1804 

— 

24" 

2" 

5250-2402 

- 

24" 

4" 

5250-2404 

✓ 


27.  SLIDING  DOORS  (with  locks).  Flanged  on  all  four 
sides  and  reinforced.  Grooved  key  cylinder  lock  included. 
Doors  slide  on  quiet,  smooth-running  nylon  rollers  and 
guides.  Complete  with  mounting  channels  (top  and 
bottom).  Mounting  brackets  included.  Designed  for  use 
on  single  models  with  standard  shelf  at  top.  Universal 
clips  (Part  No.  5315)  are  required  to  mount  doors  and 
must  be  ordered  separately. 


72" 

72" 


— 

36" 

— 

CO 

5290-7236 

5290-7284 


* 


28.  SWINGING  DOORS  (with  locks).  Pan-reinforced  doors 
attach  to  an  all-welded  channel  frame  and  open  qcfietly  to  a  — 
full  150  .  Chrome  finished  handle  with  built-in  grooved  key  ^ 
cylinder  lock.  Positive  3  -noint  Inr'kinn  Itnn  hnttnm  renter).  V 


cylinder  lock.  Positive  3-point  locking  (top,  bottom,  center) 
Universal  clips  (Part  No.  5315)  are  required  to  mount  doors 
on  beaded  front  posts. 


36" 

36" 

36" 


48" 

48" 


36" 

48" 

84" 


36" 

84" 


5300-3636 

5300-3648 

5300-3684 


5300-4836 

5300-4884 


?9  UNIVERSAL  CLIP  (with  hardware).  Available  in  sets. 
One  set  required  to  mount  swinging  doors  to  beaded  front 
j)osts;  two  sets  required  for  sliding  doors. 


5315 


*  AC*  SWAY  BRACES  (standard  shelves).  11  gauge 
x  1/8"  steel  strip  with  safety  edges.  One  pair  of 
races  are  bolted  together  at  center  to  form  an  "X". 
n  s  are  radiused  and  pierced  for  mounting  to  rear  post 
ee  echnical  Section,  page  6,  for  bracing  information. 


5342-38 

5342-44 

5342-55 


HALLOWELL 


ERECTOMATIC  STANDARD 
SHELVING  COMPONENTS 


Width 


Dimensions 

Depth 


Height 


Part  Number 


31.  BACK  SWAY  BRACES  (widespan  shelves).  Set  of 
four  1 1  gauge,  1"  x  1/8"  steel  strip  braces  mounted  to 
a  14  gauge  tensioning  disc.  Disc  rotates  to  pretension 
braces  for  maximum  stability.  Brace  ends  are  radiused 
and  pierced  for  mounting  to  rear  post.  See  Technical 
Section,  page  6,  for  bracing  information.  (Pat.  Pend.) 


72" 

— 

— 

5343-72 

84" 

- 

- 

5343-84 

96" 

- 

- 

5343-96 

32.  SIDE  SWAY  BRACES.  11  gauge,  1"  x  1/8"  steel 
strip  with  safety  edges.  One  pair  of  braces  are  bolted 
together  at  the  center  to  form  an  "X".  Ends  are 
radiused  and  pierced  for  attaching  to  front  and  rear 
posts  in  the  side  position.  See  Technical  Section, 
page  6,  for  bracing  information. 


_ 

12" 

_ 

5344-12 

_ 

15" 

- 

5344-15 

— 

18" 

- 

5344-18 

_ 

24" 

— 

5344-24 

— 

30" 

- 

5344-30 

- 

36" 

- 

5344-36 

33.  LABEL  HOLDERS.  Pierced  for  attaching  to  front 
flange  of  shelves  with  top  and  bottom  edges  folded  over  to 
accommodate  labels  approximately  1"  high. 


36" 

_ 

5370-3601 

_ 

42" 

— 

5370-4201 

- 

48" 

- 

5370-4801 

34.  FINISHED  END  PANELS.  Provide  clean,  smooth, 
finished  appearance  to  shelving  row  ends.  Strong  and  sturdy, 


12" 

12" 

12" 

12" 

12" 


15" 


18" 

18" 

18" 

18" 

18" 


24" 

24" 

24" 

24" 

24" 


30" 


36" 


3'3" 

6'3" 

7'3" 

8'3" 

10'3" 


7'3" 


3'3" 

6'3" 

7'3" 

8'3" 

10'3" 


3'3" 

6'3" 

7'3" 

8’3" 

10'3" 


7'3" 


7'3" 


5392-1203 

5392-1206 

5392-1207 

5392-1208 

5392-1210 


5392-1507 


5392-1803 

5392-1806 

5392-1807 

5392-1808 

5392-1810 


5392-2403 

5392-2406 

5392-2407 

5392-2408 

5392-2410 


5392-3007 


5392-3607 


Dimensions 


Width 


Depth  Height 


Part  Number 


35.  FILLER  PANELS  FOR  STORAGE  WALLS.  Fully 
enclose  a  36"  shelf  opening  when  storage  wall  inserts  are 
used  in  the  opening.  Provide  a  neat,  finished  appearance 
to  the  storage  model. 


■S yV 


5395 


36.  SLOPING  SHELF  INSERTS.  108  sloping  compartments 
varying  in  depth  from  8-1/2"  to  17"  make  these  models  ideal 
for  storing  drills,  reamers,  taps,  etc.  Lower  three  shelves 
have  1 1  compartments,  each  3"  wide  x  1"  high;  upper  five 
shelves  have  15  compartments,  each  2-1/4"  wide  x  1"  high. 
Compartment  width  is  not  adjustable.  Shipped  assembled 
as  shown,  ready  to  use,  with  full  width  label  holders. 


33-5/8" 


17" 


34-1/2" 


5408 


0) 


37.  MILLING  CUTTER  INSERTS.  For  36"  wide  standard 
shelving.  Back  panel  and  two  double-wall  doors  are  punched 
for  the  attachment  of  pegs  for  the  systematic  storage  of 
milling  cutters.  Doors  are  1 7-3/8"  wide  x  33-5/8"  high  with 
lever  lock  attached. 


33-3/4" 


33-3/8" 


5411 


38.  MILLING  CUTTER  PANELS  AND  HOOKS.  For 

mounting  on  outside  of  standard  shelving  or  rack  ends. 
Panel  is  17-3/8"  wide  x  33-3/8"  high,  and  is  designed 
for  shelving  18"  deep.  Panel  is  punched  for  attachment 
of  pegs. 


17-3/8" 


33-3/8" 


5412  Back  Panel 

541 3  End  Panel 

5414  Peg  Hook 

5415  Check  Hook 


39.  SHELF  BOXES.  Drawer  front  has  integral  full  finger 
grip  and  embossed  label  holder.  Slotted  on  1"  centers  for 
positioning  of  dividers.  Dividers  not  included.  Built-in 
back  stop  prevents  accidental  removal  of  drawer. 


5-7/8" 

11-3/4" 

4-5/8" 

5500-6412 

5-7/8" 

17-3/4" 

4-5/8" 

5500-6418 

5-7/8" 

23-3/4" 

4-5/8" 

5500-6424 

8-3/4" 

11-3/4" 

4-5/8" 

5500-9412 

8-3/4" 

17-3/4" 

4-5/8" 

5500-9418 

8-3/4" 

23-3/4" 

4-5/8" 

5500-9424 

11-5/8" 

11-3/4" 

4-5/8" 

5500-12412 

11-5/8" 

17-3/4" 

4-5/8" 

5500-12418 

11-5/8" 

23-3/4" 

4-5/8" 

5500-12424 

40.  SHELF  BOX  DIVIDERS.  For  quick  and  easy  partition¬ 
ing  of  shelf  boxes  on  1"  centers. 


5550-64 

5550-94 

5550-124 
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n 

HALLO  WELL 

ERECTOMATIC  STANDARD 

SHELVING  COMPONENTS 

Dimensions 
Width  Depth 


Height 


Part  Number 


41.  WIDESPAN  SHELVES  (U.S.  Patent  No. 
3,556,309).  For  open  shelf  spans  of  72",  84",  and 
96".  Tubular  flanged  I-beam  design  with  two  I-beams 
running  the  entire  width  of  the  shelf  to  provide 
strength  and  rigidity.  18"  and  24"  deep  shelves  have 
a  Z-shaped  reinforcing  bar  located  in  the  middle 
under  the  shelf  top.  30"  and  36"  deep  shelves  have 
two  such  reinforcing  bars,  located  equidistantly  off- 
center  beneath  the  shelf  top.  Shelf  reinforcements 
are  spot  welded  on  6"  centers  across  the  full  shelf 
width.  End  channels  are  also  welded. 


72" 

18" 

_ 

5700-7218 

^->72" 

24" 

- 

5700-7224 

sf' 72" 

30" 

- 

5700-7230 

r  72" 

36" 

- 

5700-7236 

84" 

18" 

— 

5700-8418 

84" 

24" 

- 

5700-8424 

84" 

30" 

- 

5700-8430 

84" 

36" 

- 

5700-8436 

96" 

18" 

— 

5700  9618 

96" 

24" 

- 

5700  9624 

96" 

30" 

- 

5700-9630 

96" 

36" 

- 

5700  9636 

42.  WIDESPAN  BASE  STRIPS.  Fit  between  bottom  shelf 
and  floor  on  widespan  shelving  to  give  neat,  finished  appear¬ 
ance  to  unit. 


72" 

84" 

96" 


5706-72 

5706-84 

5706-96 


DOCUMENT  STORAGE  COMPONENTS 


Width 


Dimensions 

Depth 


Height 


Part  Number 


OPEN  SHELF  FILE  DIVIDERS.  For  shelves  on  12- 
centers,  12"  and  15”  depths  to  take  standard  height  file 
folders.  3-point  positive  positioning.  Fits  standard  shelf 
divider  holes.  Top  rear  section  slides  into  divider  support 
bracket  slots.  Easily  repositioned  on  1"  centers.  Flat  and 
smooth.  No  obstruction  to  cause  wear  and  tear  on  file 
folders. 


32 


\  \ 

12" 

15" 

12" 

12" 

5585-12 

5585-15 

DIVIDER  SUPPORT  BRACKETS.  Furn 
^ bolt  and  not  for  attachment  to  center  ho 
shelf.  Adjustable  on  1"  centers.  When  us< 
shelf,  can  be  bolted  to  rear  posts  and  cen 

ished  with  a  single 
le  on  rear  flange  of 
ad  below  reference 
ter  of  back  panel 

36" 

- 

- 

5586-36 

EXTENDED 

possible  wear 

appearance  o 

BASE.  Protects  stored  file  folders  from 
and  tear  caused  by  floor  traffic.  Enhances 
f  the  storage  unit. 

36" 

- 

-  1 

5587-36 

FINISHED  E 

appearance  b 
edged  plastic 

ND  PANELS.  Provide  a  neat,  clean,  finished 

V  enclosing  row  ends.  In  painted  metal.  Self 
over  particle  board  available  upon  renuest 

12" 

15" 

~ 

7'3" 

7*3" 

5588-12 

RRan  ir 

SLIDING  RE 

a  that  can  be  p 
/  or  to  hold  a  s 
^shelf  through 
ence  shelf  mi 
shelf  file  divi 

TERENCE  SI 
oiled  out  to  h 
itack  of  folder 
'  divider  holes 
jst  be  15"  to  < 
ders. 

HELF.  Provid 
old  a  file  folde 
s  for  refiling. 

-  Vertical  ope 
allow  for  use  o 

es  a  work  surface 
»r  for  reference  * 
Bolts  to  standard  y 
ning  below  refer- 
>f  standard  open 

36" 

36" 

12" 

15" 

- 

5589-12 

5589-15 

Fixed  or  nut  and  bolt  shelving  Economical.  Provides 
maximum  rigidity  and  stability.  Optimum  strength  makes 
it  ideal  for  heavy  duty  applications.  Models  are  7'3"  high, 
36"  wide,  in  the  shelf  depths  shown.  Shelves  are  Class  0 
and  can  be  easily  reinforced  for  additional  capacity.  (See 
page  4.) 
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HALLO  WELL 


ERECTOMATIC  FIXED  SHELVING 


Model  5580 


Model  5581 


Shelf 

Depth 


MODEL  5580  MODEL  5581 


12" 

18" 

24" 

30" 

36" 


12" 

18" 

24" 

30" 

36" 


Starting 


5580-12 

5580-18 

5580-24 

5580-30 

5580-36 


Adjoining 


A-5580-12 

A-5580-18 

A-5580-24 

A-5580-30 

A-5580-36 


Starting 


5581-12 

5581-18 

5581-24 

5581-30 

5581-36 


Adjoining 


A-5581  -12 
A-5581-18 
A-5581 -24 
A-5581 -30 
A-5581 -36 


NOTE:  The  following  standard  components 

may  also  be  used  with  Hallowell  fixed 
shelving.  See  pages  28  to  31  for  com¬ 
plete  parts  descriptions. 


Part  No. 


5070 

5082 

5110 

5130 

5232 

5240 

5250 

5300 

5342 

5370 


Description 


Counter  Fronts 

Shelf  Reinforcing  Channels 

Back  Panels 

Standard  Shelves 

Base  Strips 

Full  Dividers 

Partial  Dividers 

Swinging  Doors 

Back  Sway  Braces 

Label  Holders 


NOTE:  Other  sizes  available:  42"  and  48"  widths,  3'3",  6'3",  8'3"  and  10'3"  heights. 


FIXED  SHELVING  COMPONENTS 

Dimensions 


Width 


Depth  Height 


Part  Number 


fcr*1 


1.  POSTS.  Steel  Angles,  13  gauge  x  1 
1"  centers  for  adjustment  of  shelves  b 


'  x  1-3/4".  Pierced  on 


//' 


3'3" 

5000-0003-13 

6'3" 

5000-0006-1 3 

7'3" 

5000-0007-1 3 

_ 

8'3" 

5000-0008-13 

— 

— 

10'3" 

5000-0010-13 

2.  SIDE  PAN 

ELS.  Pierced  on  1"  centers 

at  vertical  edges 

for  mounting  to  posts.  Also  pierced  at  center  in  dept  s  o 

24"  and  over. 

12" 

3'3" 

5090-1203 

12" 

6'3" 

5090-1206 

— 

12" 

7'3" 

5090-1207 

_ 

15" 

7'3" 

5090-1507 

18" 

3'3" 

5090-1803 

18" 

6'3" 

5090-1806 

_ 

18" 

7'3" 

5090-1807 

24" 

3'3" 

5090-2403 

24" 

6'3" 

5090-2406 

_ 

24" 

7'3" 

5090-2407 

30" 

7'3" 

5090-3007 

36" 

7'3" 

5090-3607 

3.  COUNTER 

1  TOPS.  Heav 

y  duty  steel  working  surface 

with  cornice  at  front  and  rear. 

i  ft" 

5196-3618 

ob 

36" 

1  o 

24" 

- 

5196-3624 

4.  END  CAPS.  Provide  a  finished  cornice  on  extreme  ends 
of  counter  top  applications. _ _ 


18" 

24" 


5202-18 

5202-24 


Dimensions 


Width  Depth 


Height 


Part  Number 


5.  SWAY  BRACES.  Used  at  sides  of  open  type  shelving 
for  rigidity.  Mount  to  posts. 


12",  15",  18", 
24",  30",  36" 


5342-38 

5342-44 


6.  ANGLE  SWAY  BRACES.  Pierced  for  bolting  to  shelf  and 
o'  post  for  rigidity. 


5350 


7.  SHELF  BOXES.  Three  piece  spotwelded  construction 
(body  and  2-sides).  Full  width  handle  and  flush  embossed 
label  holder  in  front;  a  safety  stop  at  rear.  Sides  are  safety 
edged  along  top  and  double  slotted  and  ribbed  for  dividers 
on  1"  centers.  Partial  dividers  used  as  box  guides. 


5-9/16" 

5-9/16" 

5-9/16" 

11-3/4" 

17-3/4" 

23-3/4" 

4-5/8" 

4-5/8" 

4-5/8" 

5525-5412 

5525-5418 

5525-5424 

8-3/8" 

11-3/4" 

4-5/8" 

5525-8412 

8-3/8" 

17-3/4" 

4-5/8" 

5525-8418 

8-3/8" 

23-3/4" 

4-5/8" 

5525-8424 

11-1/4" 

11-3/4" 

4-5/8" 

5525-11412 

11-1/4" 

17-3/4" 

4-5/8" 

5525-11418 

11-1/4" 

23-3/4" 

4-5/8" 

5525-11424 

8.  SHELF  BOX  DIVIDERS.  For  quick  and  easy  partitioning 
of  shelf  boxes  on  1"  centers. 

_ 

_ 

— 

5575-54 

_ 

— 

- 

5575-84 

- 

- 

— 

5575-114 

A  UNIQUE  STORAGE  CAPABILITY  FOR  BULKY,  HIGH 
DENSITY  LOADS  Used  where  storage  and  order  picking  require 
the  handling  of  a  wide  variety  of  products  in  a  wide  variety  of 
shapes,  sizes,  and  bulk-from  table  lamps  to  stacks  of  wallboard, 
from  coils  of  wire  to  bolts  of  material,  from  trash  cans  to  waste 
buckets,  from  over  sized  cartons  to  standard  cases.  The  list  is  end¬ 
less  and  covers  virtually  any  hand  loaded,  unpalletized  item, 
regardless  of  how  awkward,  bulky  or  cumbersome  it  may  be. 


ERECTOMATIC  High  Density  Shelving  with  •  Beams  only  (for  double  access  or  "pass-through"  capability) 

H-Posts  provides  maximum  effective  shelf  •  Combination  Beams  and  Widespan  Shelves  (Open  and  Closed) 

area  over  a  widespan,  maximum  load  capacity  •  Widespan  Shelves  Only  (Open  and  Closed) 

per  shelf,  and  maximum  stored  product  density  •  Combination  Widespan  and  Standard  Shelves 

per  cube.  Basic  models  are  7'3",  8'3",  and  •  Standard  Shelves  (Open  and  Closed) 

10'3"  high,  with  shelf  widths  to  96"  and  shelf  All  models  can  be  expanded  to  multi-level  or  high  rise  storage 

depths  from  18"  to  36".  The  following  high  systems  whenever  the  needs  warrant.  Refer  to  technical  section, 

density  shelf  combinations  are  available:  pages  4  and  5,  for  shelf  loading  information. 

Here  are  the  elements  which  make  ERECTOMATIC  High  Density 

Shelving  so  versatile. 


HEAVY  DUTY  H-POSTS.  Basic 
foundation  of  the  ERECTOMATIC 
High  Density  system.  Tubular 
design.  Has  2  1/4  times  more  load 
carrying  capacity  than  standard 
posts.  Used  in  both  front  and 
back  post  positions.  Pierced  on 
1-1/2"  centers  for  shelf  clips. 

Flush  upright  for  straight-in/ 
straight-out  shelf  changes. 


HORIZONTAL  BEAMS.  72", 
84",  and  96"  spans.  Used  in  pairs 
with  tie  bars  and  corrugated  steel 
decking  for  shelf  surface.  18"  to 
36"  depths.  Load  capacities  to 
2000  lbs.  per  shelf.  Adjustable  on 
3"  centers.  When  used  as  recom 
mended  in  technical  section,  page 
8,  these  beams  provide  the  lateral 
rigidity  to  eliminate  back  sway 
braces.  Give  unobstructed  access 
to  shelf  from  front  or  back  for 
pass-through"  capability.  Ideal 
for  storing  long  or  bulky  items 


ERECTOMATIC  WIDESPAN 
SHELVES.  72",  84",  and  96" 
widths;  18"  to  36"  depths.  Load 
capacities  to  1500  lbs.  per  shelf. 
Adjustable  on  1-1/2"  centers. 
Require  back  sway  braces  except 
when  used  with  horizontal  beams 
which  provide  the  lateral  rigidity 
needed  for  "pass-through"  appli¬ 
cations. 


^ths;  12"  to  36"  depth  T  **  $VStem-  36"'  42”' £ 

f0r  Cla*  0;  ,o  2000  lbs.  when°!h  t0  700  «*•  P* 

elves  are  reinforced  to  Cl) 
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Right 
Adjoining 
Model 
Prefix  "A" 


ERECTOMATIC  HIGH  DENSITY  SHELVING 


OPEN  MODELS  WITH  CORRUGATED 
STEEL  DECKING 


l 


MODEL  5601 

MODEL  5602 

MODEL  5603 

_ 

Shelf 

7'3”  high 

4  beam  levels* 

8'3"  high 

5  beam  levels* 

10'3"  high 

6  beam  levels* 

Width 

Depth 

Starting 

Starting 

Starting 

72" 

18" 

24" 

30" 

36" 

5601-7218-7 

5601-7224-7 

5601-7230-7 

5601-7236-7 

5602-7218-8 

5602-7224-8 

5602-7230-8 

5602-7236-8 

5603-7218-10 

5603-7224-10 

5603-7230-10 

5603-7236-10 

84" 

18" 

24" 

30" 

36" 

5601-8418-7 

5601-8424-7 

5601-8430-7 

5601-8436-7 

5602-8418-8 

5602-8424-8 

5602-8430-8 

5602-8436-8 

5603-8418-10 

5603-8424-10 

5603-8430-10 

5603-8436-10 

96" 

18" 

24" 

30" 

5601-9618-7 

5601-9624-7 

5601-9630-7 

5601-9636-7 

5602-9618-8 

5602-9624-8 

5602-9630-8 

5602-9636-8 

5603-9624-10 

5603-9630-10 

5603-9636-10 

72" 

ou 

18" 

24" 

30" 

36" 

Adjoining 

Adjoining 

Adjoining 

A-5601 -7218-7 

A-560 1-7224-7 

A-5601 -7230-7 

_ A-5601  -7236-7 _ 

A-5602-7218-8 

A-5602-7224-8 

A-5602-7230-8 

A-5602-7236-8 

A-5603-72 18-10 
A-5603-7224-10 
A-5603-7230-10 
A-5603-7236-10 

84" 

18" 

24" 

30" 

A-5601  -841 8-7 

A-5601  -8424-7 

A-5601 -8430-7 

A-5601  -8436-7  

A-5602-8418-8 

A-5602-8424-8 

A-5602-8430-8 

A-5602-8436-8 

A -5603-84 18-10 

A-5603-8424-10 

A-5603-8430-10 

A-5603-8436-10 

96" 

ou 

18" 

24" 

30" 

36" 

A-5601 -961 8-7 

A-5601 -9624-7 

A-5601 -9630-7 

_ A-5601 -9636-7 _ 

A -5602-961 8-8 

A-5602-9624-8 

A-5602-9630-8 

A-5602-9636-8 

A-bbUd-yb  i  b-i  u 

A-5603-9624-10 

A-5603-9630-10 

A-5603-9636-10 

R  fnr  hoflm  InaH  information 

1  A  1 

/  ^ 

\  / 

NOTES:  1  72 


wiae  moaeib  nave  v/..o  — —  ■ 

84*'  and  96"  wide  models,  two  tie  bars  per  pair  o 

beams. 


3.  See  page  44  for  component  parts. 

*4.  One  pair  of  beams  per  level  provides  lateral  support. 
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ERECTOMATIC  HIGH  DENSITY  SHELVING 


Left 

Individual 
or  Starting 
Model 

Right 
Adjoining 
Model 
Prefix  "A" 


OPEN  MODELS  WITHOUT  CORRUGATED 


TABLE  VI.  Plywood  or  Composition  Board  Decking 


STEEL  DECKING  For  use  with  plywood  or 

Norn.  Size 

Actual  Size 

Norn.  Size 

Actual  Size 

Norn.  Size 

Actual  Size 

composition  board  decking  (available  from 

(in.) 

(in.) 

(in.) 

(in.) 

(in.) 

(in.) 

local  sources). 

72  x  18 

71%  x  16% 

84  x  18 

83%  x 16% 

96  x  18 

95%  x 16% 

72  x24 

71%  x  22% 

84x24 

83%  x  22% 

96  x  24 

95%  x  22% 

72  x  30 

71%  x28% 

84  x  30 

83%  x  28% 

96  x  30 

95%  x  28% 

72  x36 

71%  x  34% 

,£4x36 

83%  x 34% 

96  x  36 

95%  x  34% 

72"  wide  models  have  one  tie  bar  per  pair  of  beams’  84' 
and  96"  wide  models,  two  tie  bars  per  pair  of  beams 
Additional  tie  bars  (Part  No.  5030)  may  be  installed  to 
give  support  and  limit  deflection  of  plywood  or  com¬ 
position  board  decking. 

2.  Plywood  end  composition  board  are  manufactured  m 


actjj  a  l's!ze'  of  Vec  kmg  °o  be'i  nst  a  I  fed  ‘  t0  determ,ne 

4  ■»»  beam  lo”d  ,n,orm8,,on 

5.  One  pair  of  beams  per  level  provides  leleral  support 


OPEN  MODELS  WITHOUT  CORRUGATED 
STEEL  DECKING  For  use  with  standard  48" 
x  96"  plywood  or  composition  board  decking 
(available  from  local  sources). 


TABLE  VII.  Typ*cal  Knockdown  Frame  Assemblies 


2 3“ 

e«. 


d* 


^2r 

— - 

V 

MODEL  5609 


CS..I4 

7'3"  high 

4  beam  level*' 

8*3"  high 

5  beam  level.* 

10'3"  high 

6  beam  levels* 

Width 

Depth 

  — 

Starting 

96 

48" 

6607  9648-7 

5608  9648-8 

5609-9648  10 

96' 

48" 

Adiomina 

Adjoining 

A-5607-0648-7 

A-5609 -9648-8 

A  5609-9648  10 

NOTES 

1  Me 

pa< 

No 

am 

idelt  are  .upphed  with  three  tie  bar.  par 

ir  of  beam*  Additional  tie  bar.  (Pert 
i  6030)  may  be  in.talled  to  give  .upport 

1  limit  deflection  of  plywood  or  compo 

2  Typical  frame  a»*embli*.  are  .hown  above  Refer  to  technical 

•ection,  page  5,  for  beam  load  information. 

3  Sae  page*  44  for  component  part. 

•4  One  pair  of  baam*  per  level  provide,  lateral  .upport 

tition  board  decking 
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OPEN  MODELS  WITH  BEAMS  AND  WIDESPAN 
SHELVES  Provide  "pass-through"  capability  with 
unobstructed  double  access  to  shelves  from  either 
front  or  back.  Models  are  72",  84",  and  96"  wide 
in  the  heights  and  depths  shown. 


1  7"V'  w - - - - — — - - M-po/z-abJb 
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ERECTOMATIC  HIGH  DENSITY  SHELVING 


CLOSED  MODELS  WITH  WIDESPAN  SHELVES 
Models  are  72",  84",  and  96"  wide  in  the  heights 
and  depths  shown. 


MODEL  5630 

MODEL  5631 

MODEL  5632 

Shelf 

7'3"  high 

4  shelves 

8*3”  high 

5  shelves 

10'3”  high 

6  shelves 

Width 

Depth 

Starting 

Starting 

Starting 

72" 

18" 

24" 

30" 

36” 

5630-7218-7 

5630-7224-7 

5631-7218-8 

5631-7224-8 

5632-7230-10 

5632-7236-10 

84” 

18” 

24” 

30” 

36” 

5630-8418-7 

5630-8424-7 

5631-8418-8 

5631-8424-8 

5632-8430-10 

5632-8436-10 

96” 

18” 

24” 

30” 

36” 

5630-9618-7 

5630-9624-7 

5631-9618-8 

5631-9624-8 

5632-9630-10 

5632-9636-10 

18” 

24” 

30” 

36" 

Adjoining 

Adjoining 

Adjoining 

72” 

A-5630-7218  7 

A-5630-7224-7 

A-5631 -72 18-8 

A-5631 -7224-8 

A-5632-7230-10 

A-5632-7236-10 

84" 

18" 

24” 

30” 

A-5630-8418-/ 

A-5630-8424-7 

A -563 1-8418-8 

A-5631  -8424-8 

A-5632-8430-10 

A-5632-8436-1 0 

^  96” 

v 

18” 

24” 

30" 

36” 

A-5630-9618-7 

A  5630-9624-7 

A-5631 -961 8-8 

A-5631 -9624-8 

■ ■  .l_ i_ Ui„— - ZT7Z1 

A-5632-9630-10 

A-5632-9636-1 0 

heights  of  back  panels  (Part  No.  5110) 
and  connector  strips  (Part  No.  51 13) 
are  combined  to  achieve  model  heights 
Back  to  back  models  have  common 


clips  for  attachment  to  rear  posts.  When  order¬ 
ing,  specify  'less  back  panels  and  connector  8'3"  high-  8  combination  clips  per  rear  post 

strips”  for  one  common  model,  add  combination  10'3”  high-  9  combination  clips  per  rear  post, 
clips  (Part  No.  5027)  according  to  model  height  3.  See  page  44  for  component  parts. 


HALLO  WELL 


ERECTOMATIC  HIGH  DENSITY  SHELVING 
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Left 

Individual 
or  Starting 
Model 


Right 
Adjoining 
Model 
Prefix  "A” 


OPEN  MODELS  WITH  WIDESPAN  SHELVES 
Models  are  72",  84",  and  96"  wide  in  the 
heights  and  depths  shown. 


Depth 


18^ 

24" 

30" 

36" 


18" 

24" 

30" 

36" 

18" 


7*3"  high 
4  shelves 


Starting 

'  5640-72 18  7 


5640-7224-7 


5640-8418-7 

5640-8424-7 


8'3"  high 
5  shelves 


Starting 

r-7218-8 


5641-;  .  _ 

5641-7224-8 


5641-8418-8 

5641-8424-8 


Starting 


5642-7230-10 
5642  7236-10 


5642-8430-10 

5642-8436-10 


24" 

30" 

36" 


5640-9618  7 

5640-9624-7 


18" 

24" 

30" 

36" 

~W 

24" 

30" 

36" 


Adjoining 

A-5640-721 8-7 


A-5640-7224-7 


A-5640-B4187 

A -5640-8424  7 


IS77 

24" 

30" 

36" 


A-5646-96187 

A-5640-9624  7 


5641-9618-8 

5641-9624-8 


5642-9630-10 

5642-9636-10 


Adjoining 


A-564 1-72 18-8 

A-564 1-7224-8 


Adjoining 


~A -564 1-8418-8“ 

A -5641 -8424-8 


A  5642-7230-10 
A  5642-7236-10 


~A  5641-9618-8“ 

A -564 1-9624-8 


A -5642-84 30- 10 
A-5642-8436-1 0 


Back  to  back  models  have  common 

back  sway  braces  and  require  use  of 
combination  clips  for  attachment  to 
rear  posts.  When  ordering,  specify 
"less  back  sway  braces"  for  one 
common  model;  add  combination 
clips  fPart  No.  5027)  on  the  basis  of 


two  per  rear  post  per  pair  of  braces.  Order 

according  to  model  height  as  follows 
7’3”  2  combination  clips  per  rear  post 
8  3”  -  4  combination  clips  per  rear  post 
10  3  4  combination  clips  per  rear  post 

Example  4  models  7'3"  high  arranged 
back  to  back  would  require  2  pair  of 


A  5642-9630-10 
A  -5642-9636- 1 0 


common  back  sway  braces  and  2  combination  c 

per  rear  post  for  a  total  of  12  dips.  8'3"  or  10  C 
brJS!*  ^UJd  requ,re  ,0ur  Pa,r  of  common  bac- 
of  zTclw  cornb,na,,on  C,'P»  Per  rear  post  for 

3  ^n'Ca'  aeC,'°n’  ***  6  for  br»cmg  info 

_  '  34 9*  44  *or  component  parts 


COMBINATION  MODELS  WITH  STANDARD  AND 
WIDESPAN  SHELVES  All  models  are  10'3"  high;  72" 
84".  or  96"  wide  in  the  depths  shown.  Backs  are 
closed  to  a  7'3"  height  in  lower  sections.  3'  upper 
sections  are  open.  Sides  are  closed  to  full  10'3" 
height  at  ends  and  to  7'3"  at  intermediate  panels. 


Shall 

Depth 


18” 

24- 


MODEL  5660 


Openings 

2 

18 

4 

4 


72"  wida 


Size 

72" x  18" 
12" x  12” 
18" x 12" 
36" x  18- 


Start  mg 


5650  18 
5650  24 


MODEL  5651 


Opanings 

2 

18 

4 

4 


Size 

84" x 18" 
14" x 12" 
21" x  12" 
42" x 18" 


Starting 


5651-18 

5651-24 


MODEL  5652 


Opanings 

2 

18 

4 

4 


Siza 

96” x 18" 
16” x 12" 
24" x 12" 
48" x 18- 


Starting 


5652-18 

5652-24 


Adjoining 


Adjoining 


Adjoining 


18" 

24” 


A -5650  18 
A-5650  24 


A-5651  -18 
A-5651  -24 


A-6652-18 

A-5652-24 


NOTES  1  Standard  shelve^.  C.a«  0  and  can  be  ~«lY  ^forced  for  additional  cecity.  Refer  to 
technical  .action,  page,  4  and  5  for  lo*  capacity  ‘ntomatttn. 

2  Dimensions  of  openings  are  expressed  in  width  x  height 


OPEN  MODELS  WITH  STANDARD  SHELVES 
Models  are  48"  wide  in  the  heights  and  depths 
shown.  All  shelves  are  Class  3. 


Shelf  Depth 


MODEL  5670 


7*3”  high 
4  shelves 


Starting 


24" 

36" 


5670-24 
5670  36 


24" 

36" 


Adjoining 


A-5670-24 

A-567036 


NOTES  1  Models  ere  also  available  in  36" 
and  42"  widths.  12",  18",  and 
30”  depths 

2  Back  to  back  models  have 
common  back  sway  braces  and 
require  use  of  combination 
clips  for  attachment  to  rear 
posts  When  ordering,  specify 
"less  back  sway  braces"  for  one 


MODEL  5671 

8'3"  high 
5  shelves 


MODEL  5672 

10*3"  high 
6  shelves 


Starting 


Starting 


5671-24 

5671-36 


5672-24 

5672-36 


Adjoining 


Adjoining 


A-5671  -24 
A-5671  -36 


A-5672-24 

A-5672-36 


common  model,  add  combination  clips  (Part  No 
5027)  on  the  basis  of  two  per  rear  post  per  pair  of 
braces.  Order  according  to  model  height  as  follows. 

7  3  2  combination  clips  par  rear  post 

8 T  ..  4  comb,nat'°n  clips  per  rear  post  3 

10'3"  4  combination  clips  per  rear  post 

Example  4  models  7'3”  high  arranged  back  to  4 
back  would  require  2  pair  of  common  back  sway 
braces  and  2  combination  clips  per  rear  post  for 


a  total  of  12  clips.  8*3"  or  10*3"  high  rrv  I* 
would  require  four  pair  of  common  back  v*Y 
braces  and  4  combination  clips  per  rear  p  t 
for  a  total  of  24  dips. 

Refer  to  technical  section,  page  6  for  bra  9 
information 

See  page  44  for  component  parts 
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CLOSED  MODELS  WITH  STANDARD  SHELVES 
Models  are  48"  wide  in  the  heights  and  depths 
shown.  All  shelves  are  Class  3. 


[ 

U 

n 

HALLO  WELL 

ERECTOMATIC  HIGH  DENSITY  SHELVING 

ii 
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3 

HALLO  WELL 

ERECTOMATIC  HIGH  DENSITY 
SHELVING  COMPONENTS 

COMPONENT  IDENTIFIER  The  most  frequently 
used  components  in  ERECTOMATIC  High  Density 
Shelving  are  identified  below  as  to  nomenclature, 
part  number,  and  location  in  an  assembled  model. 
See  pages  45  through  47  for  complete  part  descrip¬ 
tions  and  dimensional  data. 


Kay 

Description 

Part  No. 

1 

H-Post 

5003 

2 

H-Post  Splice* 

5009 

3 

H-Post  Foot  Plate 

5025 

4 

H-Post  Shim  Plate 

5026 

5 

Combination  Clip 

5027 

6 

Horizontal  Beam 

5029 

7 

Beam  Tie  Bars 

5030 

8 

Standard  Shelf  Reinforcing  Channels* 

5082 

9 

Side  Panels 

5091 

10 

Back  Panels 

5110 

11 

Back  Panel  Clip  (Standard  Shelves)* 

5111 

12 

Back  Panel  Clip  (Widespan  Shelves)* 

5112 

13 

Back  Panel  Connector  Strip  (Widespan  Shelves)1 

5113 

14 

a)  Back  Panel  Connector  Strip 

(Standard  Shelves-Starting  and  Ending 
Models) 

5114 

b)  Back  Panel  Connector  Strip* 

(Standard  Shelves  -  Intermediate  Models) 

5115 

15 

Standard  Sholf  (Class  0) 

5130 

16 

44 

Shelf  Clip 

•Not  shown 

5133 

Kay 

□ascription 

17 

Bottom  Shelf  Support  Brace 

18 

Shelf  Support  Brace* 

19 

Bin  Front 

20 

Full  Divider 

21 

Partial  Divider 

22 

Side  Sway  Brace 

23 

Back  Sway  Brace  (Standard  Shelves)* 

24 

Back  Sway  Brace  (Widespan  Shelves)* 

25 

Label  Holder 

26 

Corrugated  Steel  Decking 

27 

Widespan  Shelf 

28 

Widespan  Base  Strip* 

Part  No. 


r 


5135 

5136 
5220 
5240 
5250 

5341 

5342 

5343 
5370 
5631 
5700 
5706 


29 

30 

31 

32 


COMPONENTS  FOR  48"  DEEP  MODELS 
(No.  5607,  No.  5608,  No.  5609) 


Horizontal  Beam 

Tie  Bars 

Spreaders 

Side  Sway  Braces 


5029- PW 

5030- 48 

5031- 48 
5341-48 
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ERECTOMATIC  HIGH  DENSITY 
SHELVING  COMPONENTS 


Description 

Width  Depth  Height 


Part  Number 


1.  H-POSTS.  Tubular  design.  14  gauge.  1-1/2"  wide 
x  2*5/16"  deep  in  heights  shown.  Used  in  front  and 
rear  post  positions.  Sides  slotted  on  1-1/2"  centers 
for  shelf  clips.  Fronts  slotted  on  3"  centers  for  beam 
connection.  Has  more  than  2  times  the  load  carrying 
capacity  than  standard  posts. 


1-1/2" 

2-5/16" 

7*3" 

5003-7 

1-1/2" 

2-5/16" 

8'3" 

5003-8 

1-1/2" 

2-5/16" 

10*3" 

5003-10 

1-1/2" 

2-5/16" 

12'3" 

5003-12 

2.  H-POST  SPLICE.  For  use  in  multi-level  and 
high  rise  shelving  models.  Channel  shaped  to  fit 
inside  two  connecting  H-Posts  with  a  4-7/8”  over¬ 
lap  at  top  and  bottom.  Pierced  for  bolting.  Main¬ 
tains  post  strength  at  the  splice  without  interfering 
with  beams,  clips,  or  other  accessories. 


9-3/4" 


5009 


3.  H-POST  FOOT  PLATE.  Use  where  anchoring 
is  needed,  where  shimming  for  leveling  is  required, 
or  where  greater  post-load  distribution  is  desired 
to  minimize  damage  to  floor  or  floor  covering. 
3-1/2"  wide  x  2-1/4"  deep  x  1/8"  thick  with 
mounting  bracket  welded  to  top  for  bolting  inside 
H-Posts.  Base  plate  has  7/16"  diameter  hole  for 
floor  anchor  bolts.  


3-1/2" 


2-1/4" 


1/8" 


5025 


4.  H-POST  SHIM  PLATE.  Fits  under  foot  plate 
(Part  No.  5025)  for  leveling.  Has  7/16"  diameter 
hole  which  should  be  aligned  with  footplate  hole 
to  permit  anchor  bolting  to  floor.  _ 


3-1/2" 


2-1/4"  I  1/8"  |  5026 

„.“H  POST  COMBINATION  CLIP.  Zinc  plated  clip. 
Mounts  to  rear  position  H-Posts  to  provide  anchor 
point  for  back  sway  braces.  Also  used  to  connect 
H  Posts  and  common  back  panels  or  common  back 
sway  braces  together  in  back  to  back  models. 

(Pat.  Pend.) 


5027 


H-POST  HORIZONTAL  BEAMS.  Channel 
iaped.  16  gauge.  3-1/2"  h.gh  x  1-6/8"  deep  v».th 
3/4"  X  6/8"  step.  10  gauge  beam  connectors  am 
.elded  to  each  end  for  mounting  to  H-Posts.  Used 
i  pairs  along  with  tie  bars  as  load  supporting 
lembers  with  corrugated  steel  decking,  PIV'*'°°  • 
r  composition  board  decking  forming  the  shel 
irface.  Also  used  to  provide  lateral  bracing  in  lieu 
f  backsway  braces  for  widespan  shelving  m  pass- 
trough"  applications. 


72" 

84" 

96" 


1-5/8" 

1-5/8" 

1-5/8" 


3-1/2" 

3-1/2" 

3-1/2" 


5029-72 

5029-84 

5029-96 


Description 


Width 


7.  BEAM  TIE  BARS.  Channel  shaped  sections 
with  each  end  slotted  at  top  and  bottom  for  beam 
connection.  Used  as  a  cross-member  between  beams 
to  prevent  beam  rotation  and  to  provide  additional 
support  to  limit  deflection  of  decking.  1  tie  bar  is 
required  for  72"  beam  spans;  2  tie  bars,  for  84" 


_ 

18" 

_ 

5030-18 

- 

24" 

- 

5030-24 

- 

30" 

- 

5030-30 

- 

36" 

- 

5030-36 

- 

48" 

- 

5030-48 

8.  STANDARD  SHELF  REINFORCING 
CHANNELS.  12  gauge.  1"  x  1-1/8"  x  5/16" 
formed  channels.  Used  along  the  width  of  under¬ 
side  of  shelf  for  added  load  capacity  on  shelf 
Classes  1,2,  and  3. 


36" 

_ 

_ 

5082-36 

42" 

- 

- 

5082-42 

48" 

- 

- 

5082-48 

9.  SIDE  PANELS.  Provide  closed  sections  where 

desired.  Pierced  on  12" 

centers  for  mounting  to 

front  and  rear  H-Posts.  Attach  with  sheet  metal 

screws. 

_ 

is- 

3*3** 

5091-1803 

_ 

is” 

7*3" 

5091-1807 

_ 

24" 

3*3" 

5091  2403 

_ 

24" 

7*3" 

5091-2407 

_ 

30" 

3*3" 

5091-3003 

_ 

30" 

7*3" 

5091-3007 

_ 

36" 

3*3" 

5091-3603 

- 

36" 

7*3" 

5091-3607 

10.  BACK  PANELS.  One-piece  sections  pierced  on 
1"  centers  8t  vertical  edges  and  center  for  mounting 
to  back  of  H-Posts  and  shelves  in  models  up  to  48" 
wide.  For  widespan  models  72",  84",  and  96"  wide, 
use  a  back  panel  connector  strip  (Part  No.  5113)  to 
join  two  back  panels  of  equal  width  together  at  the 
shelf  center  to  fully  enclose  back. 


J 


36” 

_ 

3*3" 

5110-3603 

36" 

_ 

4*3" 

5110-3604 

36" 

_ 

6*3" 

5110-3606 

36" 

- 

7*3" 

5110-3607 

42" 

_ 

7*3" 

5110-4207 

48" 

- 

7*3" 

51 10-4807 

11.  BACK  PANEL  CLIP  FOR  STANDARD 

SHELVES.  Spring  steel  Formed  to  fit  bottom 
flange  of  standard  shelf  and  tabbed  to  pick  up  holes 
in  center  of  back  panel  section.  Holds  back  panel  to 

shelf  and  prevents  panel  bowing. 

- 

- 

- 

5111 

HALLO  WELL 

ERECTOMATIC  HIGH  DENSITY 

SHELVING  COMPONENTS 

Width 


Description 

Depth 


Pert  Number 


12.  BACK  PANEL  CLIP  FOR  WIDESPAN 
SHELVES.  Mild  steel.  Formed  to  fit  bottom 
flange  of  widespan  shelf.  Attaches  to  back  panel, 
holding  back  panel  to  shelf  to  prevent  panel  bowing 


5112 


13.  BACK  PANEL  CONNECTOR  STRIP  FOR 
WIDESPAN  SHELF  MODELS.  4-3/4”  wide  steel 
strip,  pierced  on  1”  centers.  Used  to  join  back  panels 
of  the  same  size  (Part  No.  51 10-  in  36”.  42”.  and 
48”  widths)  to  form  72”.  84”.  and  96”  wide 
paneling.  Panels  are  joined  to  strip  and  attach  with 
standard  1/4  -  20  x  1/2  truss  head  screws  and  nuts. 


4-3/4” 

_ 

3*3" 

5113-3 

4-3/4” 

- 

7*3” 

5113-7 

14  BACK  PANEL  CONNECTOR  STRIP  FOR 
STANDARD  SHELF  MODELS, 
a)  For  Starting  and  Ending  Models. 

2-1/16”  wide  steel  strip,  pierced  at  vertical  edges 
on  1”  centers  for  connecting  back  panels  to 
outside  rear  H-Posts. 


2-1/16” 

_ 

3*3” 

5114-3 

2-1/16” 

- 

7‘3” 

5114  7 

b)  For  Adjoining  or  Intermediate  Models. 

3-1/8”  wide  steel  strip,  pierced  on  1”  centers  at 
outside  vertical  edges  and  down  the  center  for 
connecting  back  panels  to  intermediate  rear 
H-Posts. 


3-1/8” 

- 

3'3" 

5115-3 

3-1/8” 

- 

7'3" 

5115-7 

15.  STANDARD  SHELVES  (Class  0).  18  gauge 
cold  rolled  steel.  Front  and  rear  edges  have  triple 
formed  flanges  with  box  flanges  on  sides  All 
corners  are  lapped  and  welded  for  maximum 
strength.  Top  pierced  on  1”  centers  for  adjust¬ 
ment  of  dividers.  Shelves  24”  and  deeper  also 
have  center  piercing.  Can  be  easily  reinforced 
for  additional  load  capacity 


36” 

12" 

_ 

5130-3612 

36” 

15” 

- 

5130-3615 

36” 

18” 

- 

5130-3618 

36" 

24” 

- 

5130-3624 

36” 

30" 

- 

5130-3630 

36” 

36” 

- 

5130-3636 

42” 

12” 

- 

5130-4212 

42” 

18” 

- 

5130-4218 

42” 

24” 

- 

5130-4224 

42” 

30” 

- 

5130-4230 

42” 

36” 

- 

5130-4236 

48" 

12” 

- 

5130-4812 

48" 

18” 

- 

5130-4818 

48” 

24” 

- 

5130-4824 

48" 

30” 

- 

5130-4830 

48" 

36" 

- 

5130-4836 

Description. 

| 

Width 

Depth  Height 

Part  Number 

16.  SHELF  CLIP.  One-piece  compression  clip, 
zinc  plated.  Fits  snugly  against  side  of  post  to  hold 
shelves  in  place.  For  use  with  standard  and  widespan 

shelves.  4  required  per  shelf. 

1  -  1 

5133 

17.  BOTTOM  SHELF  SUPPORT  BRACES.  Used 
only  on  Class  3  bottom  shelves  to  support  center 
reinforcing  channels.  Positioned  at  center  of  shelf 
rests  on  floor 

|  5135 


18.  SHELF  SUPPORT  BRACES.  Used  to  support 
center  reinforcing  channels  except  on  bottom  shelf 
in  Class  3  applications. 


_ 

18" 

_ 

5136  18 

- 

24” 

- 

5136  24 

- 

30" 

- 

5136-30  i 

- 

36” 

- 

5136  36  3 

19.  BIN  FRONTS.  Offset  type  with  bead  at  top 
and  triple  flange  at  bottom  to  telescope  over  shelf 
flange. 


36" 

_ 

1" 

5220-3601 

36” 

_ 

3” 

5220-3603 

42” 

_ 

3” 

5220-4203 

48” 

- 

3” 

5220-4803  

20.  FULL  DIVIDERS.  Front  edge  beaded  Top. 
bottom  and  rear  edges  flanged  When  18”  deep  or 
more,  top  edge  is  notched  for  Class  3  reinforcing 
channels. 


- 

12” 

6” 

5240-1206 

- 

12” 

9” 

5240-1209 

- 

12” 

12” 

5240-1212 

- 

Is¬ 

6” 

5240-1806 

- 

is" 

9” 

5240-1809 

- 

18” 

12" 

5240-1812 

- 

24” 

6” 

5240-2403 

— 

24” 

9” 

5240-24C  9 

24” 

12" 

5240-24 1 2 

. .  roi  uuuii> 

sloping  shelves  from  front  to  rear.  Flanged  and 
pierced  for  shelf  attachment  with  top  corners 
rounded  for  safety. 


- 

12” 

2” 

5250-120 

— 

12- 

4” 

5250-120- 

- 

ia" 

2” 

5250-180: 

- 

18” 

4" 

5250-180- 

- 

24” 

2” 

5250-240- 

- 

24” 

4” 

5250-240- 

A 
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HALLO  WELL 


ERECTOMATIC  HIGH  DENSITY 
SHELVING  COMPONENTS 


Width 


Description 

Depth  Height 


Part  Number 


Width 


Description  _ 

Depth  Height 


Pert  Number 


22.  H  POST  SIDE  SWAY  BRACES.  1 1  gauge,  1" 
x  1/8"  steel  strip  with  safety  edges.  One  pair  of 
braces  are  bolted  together  at  the  center  to  form 
en  "X".  Ends  are  rediused  and  pierced  for  attach¬ 
ing  to  front  and  rear  H-Posts  in  the  side  position. 
See  technical  section  for  bracing  information,  page  6 


12" 

5341-12 

_ 

15" 

_ 

5341-15 

18" 

_ 

5341-18 

24" 

_ 

5341-24 

30" 

_ 

5341-30 

36" 

_ 

5341  36 

48" 

- 

5341-48 

23.  BACK  SWAY  BRACES  (Standard  Shelves). 

1 1  gauge,  1”  x  1/8"  steel  strip  with  safety  edges. 
One  pair  of  braces  are  bolted  together  at  center 
to  form  en  "X".  Ends  are  rediused  and  pierced 
for  mounting  to  combination  clip  (Part  No.  5027) 
attached  to  H-Posts  in  the  rear  position  See  tech- 
nical  section,  page  6,  for  bracing  information. 


36" 

42" 

48" 


5342-44 
5342  55 
6342-56 


24.  H  POST  BACK  SWAY  BRACES  (Widespan 
Shelves).  Set  of  four  11  gauge,  1"  x  1/8  stool 
Strip  braces  mounted  to  a  14  gauge  tensioning  disc. 
Disc  rotatos  to  pretension  braces  for  maximum 
stability  Brace  ends  are  radiused  and  P'er^*°r 
mounting  to  combirution  clip.  IP.n  No  5027  and 
boll  to  tea.  po.ltion  H-Po.t.  See  technical  Motion, 
page  6,  (Of  bracing  information,  (Pet.  Pend  I 


72“ 

84" 

06" 


6343-72 

5343-84 

6343-96 


26  LABEL  HOLDERS.  Pierced  for  attaching  to 
front  flange  of  shelves  with  top  and  bottom 
folded  over  to  accommodate  labels  approx  i 
1"  high. 


36" 

42" 

48" 


6370-3601 

5370-4201 

5370-4801 


CORRUGATED  *««•  DECKING  ^  ^ 

TIONS.  One  p.ece  r,bb*  supports  a 

of  beams  to  provide  a  shelf  surface-  a  pp 

orm  load  capacity  '  *  ,dV.  with  2"  valleys 

rr2TwrJlon,3-r.b.-d'-*i-.. 

1  2"  valleys  between  ribs. 


18" 

24" 

30" 

36" 


18" 

24" 

30" 

•  jap.h  available  upon  request 


6631-3618 

5631  3624 
6631  3630 
6631  3636 
"6631  2418 

5631-2424 
6631  2430 
5631-2436 


27.  WIDESPAN  SHELVES  (U.S.  Patent  No. 
3,556,309).  For  open  shelf  spans  of  72",  84",  and 
96".  Tubular  flanged  I-beam  design  with  two  I-beams 
running  the  entire  width  of  the  shelf  to  provide 
strength  and  rigidity.  18"  and  24"  deep  shelves 
have  a  Z -shaped  reinforcing  bar  located  in  the 
middle  under  the  shelf  top.  30"  and  36"  deep 
shelves  have  two  such  reinforcing  bars,  located 
equidistantly  off-center  beneath  the  shelf  top. 

Shelf  reinforcements  are  spot  welded  on  6" 
centers  across  the  full  shelf  width.  End  channels 
are  also  welded 


72" 

18" 

_ 

5700-7218 

72" 

24" 

— 

5700-7224 

72" 

30" 

_ 

5700-7230 

72" 

36" 

- 

5700-7236 

84" 

18" 

_ 

5700-8418 

84" 

24" 

— 

5700-8424 

84" 

30" 

_ 

5700-8430 

84" 

36" 

— 

5700-8436 

96" 

18" 

_ 

5700-9618 

96" 

24" 

— 

5700-9624 

96" 

30" 

- 

5700-9630 

96" 

36” 

- 

5700-9636 

28.  WIDESPAN  BASE  STRIPS.  Fit  between  bottom 
shelf  and  floor  on  widespan  shelving  models  to  give  a 
neat,  finished  appearance  to  unit.  


72" 

84" 

96" 


5706-72 

5706-84 

5706-96 


COMP 

,N 

ONENTS  F 
0.  5607,  Nc 

OR  48"  DEEP  MODELS 
(.  6608,  No.  5609) 

ip 

29.  HORIZONTAL  BEAMS.  Used  in  pairs  along  with 
tie  bars  as  load  supporting  members  for  96"  x  48" 
plywood  or  composition  board  decking,  6/8"  or  3/4" 
thick. 

96" 

1-5/8"  1 

mi:  1 

5029 -PW 

( 

& 

30.  TIE  BARS.  Used  as  cross-members  between 
beams  to  provide  additional  support  and  limit  deflec¬ 
tion  of  plywood  or  composition  board  decking. 

l 

1 

r^ij 

5030-48 

fl 

31.  SPREADER.  Provides  exact  spacing  between 

front  and  rear  posts  for  48"  deep  models.  Two 
spreaders  are  required  for  7'3”  and  8*3”  high  models; 
three  spreaders,  for  10*3"  and  12'3"  high  models. 

[  «8"  1 

1 

5031-48 

y 

32.  SIDE  SWAY  BRACES.  1 1  gauge,  1"  x  1/8"  steel 
strip  with  safety  edges.  Braces  are  bolted  together 
at  center  to  form  an  "X".  Ends  are  radiused  and 
pierced  for  attaching  to  front  and  rear  posts.  One 
pair  of  braces  are  required  for  7*3"  and  8’3”  high 
models,  two  pair  for  10'3"  and  12’3”  high  models. 

See  page  37  for  typical  elevations  showing  sway 
brace  useage 

/  \ 

- 

48" 

5341-48 
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HALLO  WELL 


ERECTOMATIC  MULTI  LEVEL  SHELVING 


MULTI-LEVEL  SHELVING  offers  significant  increases  in 
storage  capability  by  simply  expanding  upwards  instead 
of  outwards.  "Dead",  overhead  airspaces  are  transformed 
into  active,  efficient  storage  areas.  Valuable  floor  space  is 
freed  for  more  profitable  work  utilization.  Additional 
benefits  are  obtained  in  improved  inventory  control,  stock 
visibility  and  accessability. 

With  ERECTOMATIC  standard  shelving  using  flush  beaded 
front  posts,  installation  of  a  multi-level  storage  system  is 
obtained  by  simply  stacking  units  of  the  same  width  and 
depth  directly  on  top  of  a  properly  laid-out  base  system. 
These  units  are  then  joined  at  points  of  vertical  support  with 
standard  connecting  components  plus  standard  stairs,  rails, 
and  other  devices  to  provide  safe  access  to  and  from  upper 
levels. 

ERECTOMATIC  high  density  shelving  extends  this 
capability  with  heavy  duty  H-posts  and  beams  to  handle 
wider  unit  widths  and  higher  load  capacities.  Specific 
models  of  ERECTOMATIC  standard  and  high  density, 
multi-level  shelving  units  are  cataloged  in  this  section 
along  with  the  components  required  to  erect  a  system. 


f 


[ 


0 

l 

HALLO  WELL 

ERECTOMATIC  MULTI-LEVEL  SHELVING 

MODEL  5800  (With  Flush  Beaded  Front  Posts) 
180-36"  wide  shelving  units  (90  units,  each  level) 


Model  No 


Shelf 

Width 


5800  3618-14 

36" 

18" 

6800-3618-15 

36" 

18" 

5800  3618-16 

36" 

18" 

6800  3624-14 

36" 

24" 

5800-3624-15 

36" 

24" 

5800-3624  16 

36" 

24" 

Shelf 

Depth 


Height 

1st  Level 

Height 
2nd  Level 

7*3" 

7*3" 

8*3" 

7*3" 

8*3" 

8*3** 

7*3" 

7*3” 

8*3" 

7*3** 

8*3" 

8*3'* 

Aisle 

Width 


36" 

36" 

36" 

36" 

36" 


Size  of 

Installetion 


Storage  Space 

Cubic  Feet 


37*2"  x  27*6" 
37*2"  x  27*6" 
37*2"  x  27*6" 
43*2"  x  27*6** 
43*2"  x  27*6" 
43*2"  x  27*6" 


5670 

6075 

6480 

7560 

8100 

8640 


HALLO  WELL 


ERECTOMATIC  MULTI  LEVEL  SHELVING 


MODEL  5810  (With  Flush  Beaded  Front  Posts) 
60-36"  wide  shelving  units  (30  units,  each  level) 


Model  No. 

Shelf 

Width 

Shelf 

Dopth 

Height 

1st  Level 

Height 

2nd  Level 

5810-3618-14 

36” 

18” 

7*3" 

7*3” 

6810-3618-15 

36” 

18” 

8*3” 

7*3” 

5810-3618-16 

36” 

18” 

8*3” 

8*3” 

5810-3624-14 

36” 

24” 

7*3" 

7*3” 

5810-3624-15 

36” 

24” 

8*3” 

7*3” 

5810-3624-16 

36” 

24” 

8*3” 

8*3” 

Aisle 

Width 


Size  of 
installation 


21*8”  x  18'4" 
21*8”  x  18*4” 
21*8"  x  18*4” 
24*8"  x  18  4” 
24*8”  x  18*4” 
24'8”  x  18*4” 


NOTES  Two  components  cannot  be  standardized  because  of  variables  in  size  in  Bnv 

the  steel  grating  and  5**-6  7  lb.  channels.  They  must  be  purchased  separately'!^  ,nSt8,lat,0n 
supplier.  See  page  54  for  specifications  and  reference  drawing.  r°m  8  0ca* 


Storage  Space 
Cubic  Feet 


1890 

2025 

2160 

2520 

2700 

2880 


50 
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HALLO  WELL 


ERECTOMATIC  MULTI-LEVEL  SHELVING 


MODEL  5820  (With  Flush  Beaded  Front  Posts) 
74-36"  wide  shelving  units  (37  units,  each  level) 


Model  No. 


5820-3618-14 


5820-3618 
5820-3618 
5820  3624 
5820-3624 
5820-3624 


Shelf 

Width 


36" 

36" 

36" 

36" 

36" 

36" 


18* 

18" 

18" 

24" 

24" 

24* 


w»  ~ 

1st  Ltwf  L"- 


7'3" 

8*3" 

8‘3" 

7*3" 

8’3*' 

8'3" 


7*3" 

7*3" 

8*3" 

7’3" 

7*3" 

83" 


*  1  w  _ _ _ _ _ in  size  <n  8«v«n  mstenauc 

L - 7”  ujodand ured  because  of  va  at)  separately  from  «  local 

Two  component*  “n"°<  ^  *  channei*  They  mu*  “ 


Aisle 

Width 

Sue  of 

Installation 

Cubic  Feet 

36 

21*8“  x  21*4" 

2331 

36" 

21 ’8”  x  21  *4" 

2498 

36 

21*8"  x  21  *4" 

2665 

36" 

24*8”  x  21*4” 

3106 

36" 

24*8”  x  2r4” 

3330 

36" 

24*8"  x  21*4" 

3552 

1 

HALLOWELL 

ERECTOMATIC  MULTI-LEVEL  SHELVING 

MODEL  5850  (With  H-Posts) 
60-72"  wide  shelving  units 
(30  units,  each  level) 


U 

n 

HALLO  WELL 

ERECTOMATIC  MULTI-LEVEL  SHELVING 

MODEL  5860  (With  H-Posts) 

74  Total  Shelving  Units 

(36*72"  wide  and  1-36"  wide,  each  level) 


.  t.nHarriiiMj  bBCiUU  of  variables  in  liM 
Two  components  cannot  t»e  ‘tan  ^  and  5  •  ^  7  lb  channels 

in  any  given  installation^  separately  from  a  local  supplier.  See  page 

™,vo  .tasSSS-Jfst - 
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HALLO  WELL 

ERECTOMATIC  MULTI  LEVEL  SHELVING 

SPECIFICATIONS  All  models  are  closed  type  with 
base  strips  on  lower  level.  Shelves  are  Class  0  on  12" 
centers.  Mezzanine  walkways  are  black  steel  grating 
with  1"  x  1/8"  bearing  bars  spaced  on  1-3/16"  centers 
with  cross  bars  on  4"  centers.  They  provide  for  a  safe 
uniform  loading  of  125  lbs.  per  sq.  ft.  Stairways  have 
safety  hand  railings  and  steel  diamond  plate  safety 
treads.  Safety  railings  and  kickplates  are  located  at 
ends  of  rows  and  around  stairwells.  Shipped  knocked 
down  for  easy  assembly. 


Two  components  cannot  be  standardized  because  of  variables 
in  size  in  any  given  installation:  the  steel  grating  and  5"-6  7  lb 
channels.  They  must  be  purchased  separately  from  a  local 
supplier.  The  drawing  above  illustrates  an  outside  aisle  and 
shows  how  and  where  these  two  components  are  used 


A.  5"-6.7#/ft.  hot  rolled  steel  channel 

Used  in  conjunction  with  standard  pipe  columns  (Key  #9)  for 
attaching  grating  supports  and  railing  sections  on  an  outside 
aisle.  Because  grating  supports  are  suspended  from  this  channel 
instead  of  resting  on  top  of  it.  the  channel  also  serves  as  a  kick 
plate.  The  channel  should  be  supported  by  pipe  columns  at 
approx, mate'y  12'  intervals.  The  channel  may  be  obtained  fron 

ZZT'”'  ^  *°  -  ,he 


B.  Steel  Grating 


Subway  type  steel  grating  is  the  most  common  material  used 
as  flooring  at  the  upper  level.  Grating  with  bearing  bars  on 


1-3/16"  centers  and  cross  bars  on  4"  centers  is  generally 
acceptable.  Bearing  bars  usually  are  3/4"  x  1/8"  or  1"  x  1/8" 
depending  on  weight  capacities  needed.  Weight  loading  charts 
are  available  from  the  grating  manufacturer. 

Grating  is  manufactured  in  two  standard  widths  (nominal  24" 
and  36")  with  other  widths  being  cut  from  these  sizes.  Since 
standard  sizes  of  our  grating  supports  are  36",  42"  and  48", 
gratings  should  be  furnished  in  the  following  widths: 

36"  aisle-36"  grating  (standard) 

42"  aisle-24"  grating(standard) 
and  -1 8"  grating  (cut  from  36") 

48  aisle— two  pieces  24"  grating(standai  - 1 
Standard  grating  length  is  20  feet  but  because  of  physical  eight 
should  be  ordered  in  shorter  lengths  to  ease  handling.  Size-  w.« 
be  determined  by  the  aisle  lengths  and  placement  of  gratinc 
supports.  Grating  joints  must  be  made  at  the  point  of  supi  -t 
using  the  grating  joint  angle  (Key  #12). 

Saddle  clips  for  fastening  the  grating  to  the  supports  are  sl  plied 
by  the  manufacturer  when  specified.  The  standard  color  o- 
grating  is  black. 


In  addition  to  ERECTOMATIC  standard  shelving  components 
shown  on  pages  26  to  32,  there  are  a  number  of  other 
components-stairways.  railings,  supports,  etc.  designed  for 
use  in  Multi  Level  shelving  systems.  The  location  of  these 
components  in  a  typical  installation  is  shown  below  along 
with  a  component  identification  list.  For  complete  part 
descriptions  see  pages  56  to  58. 


HALLOWELL 


ERECTOMATIC  MULTI  LEVEL 
COMPONENTS  (STANDARD  SHELVING) 


i» 


* 


R«V 

B: 

i 

l 

15A 

Outside  Arsie  Unit  End  Railing 

05826 

15B 

Outside  Aisle  Stair  End  Center  Railing 

06041 

15C 

Shelving  Aisle  End  Railing 

05823 

15D 

Outside  Shelving  Aisle  Unit  End  Raiimg 

05825 

16 

Damp  Bracket  for  Railing 

059 TEA 

17 

Outside  Aisle  Stair  End  Top  Racing 

06042 

18 

Universal  Dtps 

5315 

19 

Stair  Raiimg  ttnckided  with  Stairs) 

20 

Aisle  End  Channel  K»ck  Plate 

0447? 

21 

Outside  Aisle  Angle  Kkk  Plate 

04490 

22 

Hardware  K»t  for  Mounting  Grahng 

MM 

23 

Ptastic  Coupling 

058 ISA 

24 

Aisle  Support  Brace  (Left  Hand) 

03466 

25 

Aisle  Support  Brace  (Right  Hand* 

03466 

26 

Aisle  Support  Brace  i  Intermediate  * 

03466 

55 


D«scf»pi*on  P*r<  **° 

Shelving  Aisle  Support 

Mam  Aisle  Support 

Outside  Aisle  Support 

Outside  Shelving  Aisle  Support 

Intermediate  Aisle  Support 

Double  Splice  Channel 

Single  Solice  Channel 

End  Splice  Plate 

Pipe  Column 

Outside  Aisle  "U”  Bolt 

Stairways  with  Railing 

Grating  Joint  Angle 

Outs.de  Aisle  Ra.img  *V  Bdt  & 

Outside  Aisle  Railing  Section 

04484 

04482 

04483 

04484 

04484 

04480 

04479 

04481 

04440 

04493 

05985 

04478 

05828 

05812 

HALLO  WELL 


ERECTOMATIC  MULTI  LEVEL 
COMPONENTS  (STANDARD  SHELVING) 


Description 


Width 


Pert  Number 

Depth  Height 


1.  SHELVING  AISLE  SUPPORT.  1-3/4"  high 
HAT  section,  1-7/16”  wide  at  top  with  7/16" 
bottom  flanges.  Supports  grating  and  gives  proper 
aisle  width.  Used  for  aisles  having  facing  shelf  open¬ 
ings.  Also  provides  bearing  surface  for  base  of 
second  level. 


36” 

_ 

1-3/4" 

04484 A 

42" 

- 

1-3/4” 

04484B 

48" 

- 

1-3/4" 

04484C 

Description 


Width 


Part  Nurr* 


5.  INTERMEDIATE  AISLE  SUPPORT.  1-3/4" 

high  HAT  section,  1-7/16"  wide  at  top  with  7/16” 
bottom  flanges  and  pierced,  closed  end  for  attach*  n 
to  shelving  aisle  support.  Provides  grating  support 
and  gives  proper  aisle  width.  Used  on  aisles  whert 
shelving  front  faces  ends  of  shelving  rows. 


36" 

_ 

1-3/4" 

04484G 

42" 

- 

1-3/4" 

04484H 

48" 

- 

1-3/4" 

04484J 

2.  MAIN  AISLE  SUPPORT.  1-3/4"  high  HAT 
section,  1-7/16"  wide  at  top  with  7/16"  bottom 
flanges  and  pierced,  closed  ends  for  attaching  to 
shelving  aisle  supports.  Provides  grating  support 
and  gives  proper  aisle  width.  Used  at  aisles  between 
the  end  of  one  row  and  the  beginning  of  another. 


6.  DOUBLE  SPLICE  CHANNEL.  Provides  beann* 
plate  for  base  of  second  level  posts.  Notched  and 
pierced  for  mounting  to  top  of  back  to  back 
T -posts.  _ _ j 


1-1/2" 


04480 A 


36" 

_ 

1-3/4" 

04482 A 

42" 

- 

1-3/4" 

04482B 

48" 

- 

1-3/4" 

04482C 

7.  SINGLE  SPLICE  CHANNEL.  1-1/2"  high 
channel  with  2"  side  flanges.  Pierced  for  mountms 
to  T-posts.  Provides  bearing  plate  for  base  of  secc* 
level  posts. 


1-1/2" 


04479A 


3.  OUTSIDE  AISLE  SUPPORT.  1-3/4"  high  HAT 
section.  1-7/16"  wide  at  top  with  7/16"  bottom 
flanges  and  pierced,  closed  ends  for  attaching  to 
shelving  aisle  supports.  Provides  grating  support 
and  gives  proper  aisle  width.  Used  on  outside  aisles 
adjacent  to  row  ends.  Grating  and  outside  aisle 
support  are  supported  by  a  5"  channel  on  outer  or 
railing  side. 


8.  END  SPLICE  PLATE.  Provides  bearing  pl«« 
for  second  level  posts  at  ends  of  single  or  back  to 
back  shelving  rows.  A  formed  "T"  with  two 
flanges  for  fastening  to  end  rear  posts 


36" 

_ 

1-3/4" 

04483A 

42" 

- 

1-3/4" 

04483B 

48” 

- 

1-3/4" 

04483C 

04481 A 


o 


4.  OUTSIDE  SHELVING  AISLE  SUPPORT.  1-3/4 
high  HAT  section,  1-7/16"  wide  at  top  with  7/16” 
bottom  flanges.  Supports  grating  and  gives  proper 
aisle  width.  Used  on  aisles  having  a  shelf  front 
facing  on  one  side  with  the  other  side  supported 
by  a  5"  channel.  Provides  bearing  surface  for  base 
of  second  level  posts. 


<y> 


9.  PIPE  COLUMN.  1-1/2"  standard  pipe  *v.th 

two  7  gauge,  4”  x  4”  plates  welded  to  top  and 
bottom.  Used  to  support  5"  channel  on  outside 
aisles  and  outside  shelving  aisles. 


_ 

_ 

7'3" 

- 

- 

8'3” 

04440 A 

044408 


36" 

42" 

48" 


_ 

1-3/4" 

04484D 

- 

1-3/4" 

04484 E 

- 

1-3/4" 

04484 F 

10.  OUTSIDE  AISLE  *'U"  BOLT.  5/16  * 

steel  rod  formed  into  a  "U"  with  threaded  ,f**s 
Used  to  attach  outside  aisle  and  outside  sht  ving 
aisle  supports  and  pipe  columns  to  5"  chan  iel.  ^ 


044 43A 


/m 


[ 

U 
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HALLO  WELL 

ERECTOMATIC  MULTI-LEVEL 
COMPONENTS  (STANDARD  SHELVING) 

Width 


Description 
[  Depth!  Height 


Pert  Number 


11.  STAIRWAY  WITH  RAILING.  Knocked  down 
assembly  consists  of  10”  x  1-1/2"  channels.  1/8" 
diamond  plate  stair  treads,  two  angle  supports, 
and  stair  railing  including  all  necessary  hardware 
and  fittings.  Used  for  access  to  upper  level  floors. 
Conforms  to  OSH  A  requirements. 


36” 

_ 

7'3" 

05985A 

48" 

_ 

7'3" 

05985B 

36" 

— 

8*3" 

05985C 

48” 

- 

8'3" 

05985 D 

12.  GRATING  JOINT  ANGLE.  1-6/16"  x 
1-1/16"  formed  angle,  pierced  for  attaching  to 
aisle  supports.  Provides  additional  space  for  mount 
ing  gratings  at  point  of  juncture. 


36" 

42" 

48" 


044 78A 
04478B 
044 78C 


13.  OUTSIDE  AISLE  RAILING  "U"  BOLT  AND 
PLUG.  5/16"  diameter  steel  rod  formed  into  a 
•'Ll"  with  threaded  ends.  Used  for  attaching  out¬ 
side  aisle  railing  to  5"  channel.  Plug  .s  used  to 
close  end  of  top  rail  of  railing.  Conforms  to 
OSHA  requirements. 


T~~r 


05828A 


tp£ 


14  OUTSIDE  AISLE  RAILING  SECT'°*. 

I  -5/8"  Norn.  O.D.  st.ndard  bl*c‘\p,p^ 
form  section.  Upntfrt.  .r.  P-"**  «ke  J 
bolls  (Par,  NO  «»28A’  S ^"^“^nlorm. IO 
side  aisle  and  attaches  to  5 
OSHA  requirements. 


y 


/ 


Description 


/ 


15A.  TOP  AND  CENTER  RAILING  RAILS— 
FOR  OUTSIDE  AISLE  UNIT  END.  1-5/8"  Norn. 
O.D.  standard  black  pipe  with  one  end  flattened 
and  pierced.  The  other  end  has  a  bracket  welded 
to  it  for  use  with  clamp  bracket.  Used  to  close  off 
outside  aisle  where  there  is  a  shelving  unit  on  one 
side.  Conforms  to  OSHA  requirements. 


37-5/16"  (for  36"  aisle) 
44"  (for  42"  aisle) 
49-15/16"  (for  48"  aisle) 


05826A 

05826B 

05826C 


y4 


158.  OUTSIDE  AISLE  STAIR  END  CENTER  RAIL 

1-5/8”  Norn.  O.D.  standard  black  pipe.  One  end  is 
flattened  and  pierced.  The  other  end  has  a  bracket 
welded  to  it  for  use  with  clamp  bracket.  Used  as  a 
center  rail  when  stairway  railing  connects  to  outside 
aisle.  Conforms  to  OSHA  requirements. 


44-9/16”  (for  36"  aisle) 
50-9/16"  (for  42"  aisle) 
56-9/16"  (for  48"  aisle) 


06041 A 
06041 B 
0604 1C 


15 


15C.  SHELVING  AISLE  END  RAILS.  1-5/8" 
Norn.  O.D.  standard  black  pipe  with  ends  flattened 
and  pierced  for  bolting  to  shelving  posts.  Used  to 
close  off  end  of  shelving  aisle.  Conforms  to  OSHA 
requ  i  rements. _ _ _  _ _ 

39-1/4"  (for  36”  aisle) 

45  1/4"  (for  42"  aisle) 

51-1/4"  (for  48"  aisle) 


05823A 

05823B 

05823C 


15D.  TOP  AND  CENTER  RAILING  RAILS  - 
FOR  OUTSIDE  SHELVING  AISLE  UNIT  END. 
1-5/8”  Norn.  O.D  standard  black  pipe  Ends  have 
brackets  welded  to  them  for  use  with  clamp 
brackets.  Used  to  close  off  end  of  outside  shelving 
aisle  Conforms  to  OSHA  requirements _ 


39-17/32"  (for  36"  aisle) 
45-17/32"  (for  42"  aisle) 
51-17/32"  (for  48"  aisle) 


U 

n 

HALLO  WELL 

ERECTOMATIC  MULTI-LEVEL 
COMPONENTS  (STANDARD  SHELVING) 

Width 


Description 

Depth  Height 


Pert  Number 


16.  CLAMP  BRACKET  FOR  RAILINGS.  Used  to 
clamp  railing  rails  (Part  Nos.  06041 , 06042,  05825, 
05826)  to  outside  aisle  railing  section  uprights  at 
aisle  ends. 


059 75A 


<2^ 


17.  STAIR  END  RAILING  TOP  RAIL.  1-5/8" 
Norn.  O.D.  standard  black  pipe  with  bracket 
welded  to  one  end  for  use  with  clamp  bracket. 
Other  end  attaches  to  top  end  of  stairway  railing 
with  plastic  coupling  (Part  No.  05818A).  Con¬ 
forms  to  OSHA  requirements. 


36" 

42" 

48" 


0604 2 A 
06042B 
06042C 


18.  UNIVERSAL  CLIP.  Offset  angle.  One  leg  is 
slotted  for  clamp  bracket  attachment.  Other  leg  has 
three  slots  for  mounting  to  post.  Used  to  mount 
top  and  center  rails  to  shelving  post  on  outside 
aisles  and  outside  intermediate  aisles. 


r 


5315 


20.  AISLE  END  CHANNEL  KICK  PLATE.  4" 
high  formed  channel  with  3/8"  flanges,  pierced  for 
mounting  to  shelving  post.  Used  on  aisle  ends  in 
shelving  aisles  Installed  height  conforms  to  OSHA 
requirements. 


36" 

_ 

4" 

42" 

— 

4" 

48" 

- 

4" 

21.  OUTSIDE  AISLE  ANGLE  KICK  PLATE.  4" 

x  1-1/2"  formed  angle.  Pierced  for  mounting  to 
grating.  Used  at  ends  of  outside  aisles.  Installed 
height  conforms  to  OSHA  requirements. 


36" 

“ 

4" 

04490A 

42" 

~ 

4" 

04490B 

48 

4” 

04490C 

22  HARDWARE  KIT  FOR  MOUNTING 
GRATINGS.  Sheet  metal  screws  used  in  conjunc¬ 
tion  with  grating  saddle  clips  100  screws  per  kit 
Grating  saddle  clips  are  supplied  by  tho  grating 
manufacturer.  Order  with  grating 


04476A 


Description 

Depth 


Part  Number 


23.  PLASTIC  COUPLING.  Used  to  join  top  rails 
of  outside  aisle  railing  sections  to  provide  a  con 
tinuous  top  hand  rail. 

I  058 18A 


24.  AISLE  SUPPORT  BRACE.  INTERMEDIATE. 
Formed  channel  with  mounting  brackets  Used  at 
all  intermediate  sides  to  furnish  added  lateral  bracing 
required  for  Seismic  Zone  3. 


25.  AISLE  SUPPORT  BRACE,  RIGHT  HAND. 
Formed  channel  with  mounting  brackets  for  attach¬ 
ment  to  front  and  rear  posts  at  left  hand  end  of 
shelving  row  to  supply  added  lateral  bracing  needed 
for  Seismic  Zone  3. 


26.  AISLE  SUPPORT  BRACE.  LEFT  HAND 
Channel  formed  with  mounting  brackets  for  ttach 
ment  to  front  and  rear  posts  at  right  hand  en  1  of 
shelving  row  to  supply  added  lateral  bracing  ed*^ 
for  Seismic  Zone  3. 


Tha  Mult»  Laval  compontnts  naadtd  tor  a  high  dtnsity 
systtm  are  locattd  Mow  in  a  typical  layout  and 
ktamihad  as  to  part  numbar  Sea  pagas  60  and  61 
♦or  compltta  pans  daaoriptions. 


I 

U 
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HALLO  WELL 

ERECTOMATIC  MULTI  LEVEL 
COMPONENTS  (HIGH  DENSITY  SHELVING) 

Rev 

D«rctpt<'>n 

p*h  No 

1 

Aisla  Support  Adaptar 

05484 

2 

Aisla  Support  Adaptar  Post  Spacar 

05701 

3 

Aisla  Support  Adaptar  Hangar 

Q5488 

4 

Shalving  or  Mam  Aula  Support 

S 

Outsula  Shalving  Aula  or 

05491 

Outside  Ault  Support 

06490 

6 

Intarmadiita  Aula  Support 

05718 

7 

Grating  Joint  Angla 

5010 

f 

HPost  Splica 

04440 

V  8 

Pipa  Column 

04493 

10 

Outstda  Ault  ”U“  Bolt 

05985 

11 

Stairway  with  Railing 

5029 

12 

Nonaontal  Baam 

— - - - 

K.v 


13 

14 
ISA 
1SB 
ISC 
ISO 

15 

17 

18 
18 
20 
21 
22 
23 


Outsidt  Ault  Railing  *U'  Bolt  and  plug 

Outstda  Aisla  Railing  Saction 
Outside  Aisla  Unit  End  Railing 
Outstda  Aisla  Stair  End  Can  tar  Railing 
Shalvtng  Aisla  End  Railing 
Outstda  Shalving  Aisla  Unit  End  Railing 
Clamp  Bracket  tor  Railing 
Stair  End  Railing  Top  Rail 
Universal  Clip 

Stair  Railing  (included  with  ste.rs) 

Aisla  End  Channal  Kick  Plata 
Outsid*  Aisla  Angla  Kick  Plata 
Hardware  Kit  tor  Mounting  Grating 
Plastic  Coupling 


__ 


HALLO  WELL 


ERECTOMATIC  MULTI  LEVEL 
COMPONENTS  (HIGH  DENSITY  SHELVING) 


Description 

Width  Depth  Height 


1.  AISLE  SUPPORT  ADAPTER.  Channel  shaped 
and  pierced  for  attachment  to  H-Post.  Used  as 
anchor  point  for  cross  aisle  supports. 

M/4"  |  1-1/8“  |  3-7/8"  |  05484A 


2.  AISLE  SUPPORT  ADAPTER  POST  SPACER. 
Pierced  for  mounting  to  H-Post.  Used  for  starting 
or  ending  models  with  horizontal  beams.  Provides 
flat  surface  on  front  of  H-Post  for  mounting  of 
aisle  support  adapter  (Part  No.  05484 A ) . 

3-3/4”  |  1-6/ 16"  |  ~ 


05485 A 


3.  AISLE  SUPPORT  ADAPTER  HANGER. 
Channel  shaped  Welded  to  aisle  support  adapter 
(Part  No  05484A).  Fits  over  horizontal  beam  to 
accept  aisle  support  at  mid  point  of  beam. 


05701 A 


4.  SHELVING  OR  MAIN  AISLE  SUPPORT. 

1-3/4  ’  high  HAT  section,  1-7/16”  wide  at  top  with 
7/16”  bottom  flanges  Pierced  for  mounting  to 
aisle  support  adapter  (Pan  No.  05484AI.  Provides 
grating  support  and  exact  spacing  between  H-Posts 
■36".  42”.  or  48".  Used  for  aisles  having  facing 


36” 

- 

1-3/4” 

42” 

- 

13/4” 

48” 

1-3/4” 

05489 A 
05489 B 
05489C 


5.  OUTSIDE  SHELVING  AISLE  OR  OUTSIDE 
AISLE  SUPPORT.  1-3/4”  high  HAT  section, 
1-7/16”  wide  at  top  with  7/16”  bottom  flanges. 
Pierced  for  mounting  to  aisle  support  adapter 
(Part  No.  05484 A I  and  outside  aisle  5”  channel. 
Provides  grating  support  and  exact  36"  .  42",  or 
48"  spaemgs  between  H-Posts  for  outside  shelving 
aisles. 


36” 

- 

1-3/4” 

42” 

- 

1-3/4” 

48" 

1-3/4” 

05491 A 
0549 IB 
0549 1C 


6.  INTERMEDIATE  AISLE  SUPPORT.  1-3/4*’ 
high  HAT  section,  1-7/16”  wide  at  top  with  7/16” 
bottom  flanges  and  closed,  pierced  ends  for  attaching 
to  shelving  aisle  supports.  Provides  grating  support 
and  gives  proper  aisle  width.  Used  on  aisles  where 


36” 

1-3/4” 

42" 

- 

13/4” 

48" 

1-3/4" 

Description 

Width  Depth  Height 


Part  Number 


7.  GRATING  JOINT  ANGLE.  1-5/16"  x  1-1/16” 
formed  angle,  pierced  for  mounting  to  aisle  supports 
-  Provides  additional  space  for  mounting  gratings  at 
point  of  juncture. 


- 

- 

05718A 

05718B 

05718C 

yS^\s^  ®*  H*pOST  SPLICE.  Channel  shaped  to  fit  inside 

two  connecting  posts  with  4-7/8"  overlap  on  top 

1 's'  and  bottom  Pierced  for  bolting.  Maintains  post 

„  1  s'  strength  at  the  splice  without  interfering  with 

beams,  clips,  or  other  accessories. 

-  1  - 

9-3/4”  |  5010 

t 

9.  PIPE  COLUMN. 

pipe  with  two  7  gaug 
top  and  bottom.  Use 
outside  aisles  and  out 

1-7/8”  Nom.  O.D.  standard 
e,  4"  x  4"  plates  welded  to  M 

id  to  support  5”  channel  on  1 

side  shelving  aisles. 

7*3” 

8*3” 

04440 A 

04440 B 

10.  OUTSIDE  AISLE 

rod  formed  into  a  ”U* 
attach  outside  aisle  an 
supports  and  pipecoli 

i  "U”  BOLT 
'  with  threac 
d  outside  shi 
jmns  to  5”  c 

.  5/16”  dia.  steel 
led  ends.  Used  to 
living  aisle 

hannel.  j 

- 

“  1  -  1  04493 A 

11-  STAIRWAY  WITH  RAILING.  Knocked  o  wn 
assembly  consists  of  10”  x  1-1/2”  channels.  1/8 
diamond  plate  stair  treads,  two  angle  supports,  nd  *— 

V9,T  ra,,,n®  ‘^eluding  all  necessary  hardware  ano 
ittmgs.  Used  for  access  to  upper  level  floors  C  n- 
IX  orTm  <o  OSH  A  requirements. 

I  1  Np*  36" 

48” 

36" 

48" 

- 

7*3” 

7*3” 

8'3” 

8*3" 

05985 a 

05985b 

05985 C 

05985 l  _ i  \ 

12.  hori; 

16  gauge,  2 
5/8”  thick 
Pf  10  gauge  b, 

for  mounti 
supports  at 
shelving. 

ZONTAL  Bi 

M/2”  high  v 
plywood  or 
earn  connect 
ng  to  H-Post 
mid-span  fc 

■AM.  Chann 
vith  5/8”  ste 
composition 
ors  are  weldi 
s.  Supports  i 
,r  widespan,  i 

lel  shaped  beam, 
p  for  3/4”  o 

board  deck  ng.  ^ 
id  on  each  e  >d  j|H 
ilternate  aisle 

multi-level 

72" 

84” 


5029  7 
5029-8 'i 
5029  9f 
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HALLOWELL 

ERECTOMATIC  MULTI-LEVEL 
COMPONENTS  (HIGH  DENSITY  SHELVING) 

Description 

Width  Depth  Height 


Pert  Number 


\1 


13.  OUTSIDE  AISLE  RAILING  "U"  BOLT  AND 
PLUG.  5/16"  dia.  steel  rod  with  threaded  ends. 
Used  for  attaching  outside  aisle  railing  to  5"  channel 
Plug  is  used  to  close  end  of  top  rail  of  railing.  Con- 
forms  to  OSHA  requirements. 


05828A 


14.  OUTSIDE  AISLE  RAILING  SECTION.  1-5/8* 
Nom.  O.D.  standard  black  pipe,  welded  to  form 
section.  Uprights  are  pierced  to  take  "U"  bolts 
(Part  No.  05828A).  Section  is  used  on  outside 
aisle  and  attaches  to  5"  channel.  Conforms  to 
OSHA  requirements. 


► 


15A.  TOP  AND  CENTER  RAILING  RAILS- 
FOR  OUTSIDE  AISLE  UNIT  END.  1  5/8"  Nom. 
O.D.  standard  black  pipe  with  one  end  flattened 
and  pierced.  The  other  end  has  a  bracket  welded 
Ti  to  it  for  use  with  clamp  bracket.  Used  to  close  off 

v  '  '  outside  aisle  where  there  is  a  shelving  unit  on  one 

side.  Conforms  to  OSHA  requirements 


37-5/16"  (for  36"  aisle) 
44"  (for  42"  aisle) 
49-5/16"  (for  48"  aisle) 


5=^3 


15B.  OUTSIDE  AISLE  STAIR  END  CENTER 

RAIL.  1-5/8"  Nom.  O.D.  standard  black  pipe.  One 
end  is  flattened  and  pierced.  The  other  end  has  a 
bracket  welded  to  it  for  use  with  clamp  bracket. 
Used  as  a  center  rail  when  stairway  railing  connects 
to  outside  aisle.  Conforms  to  OSHA  requirements^ 


44-9/16"  (for  36"  aisle) 
50-9/16"  (for  42"  aisle) 
56-9/ 1 6"  (for  48*'  aisle) 


15C.  SHELVING  AISLE  END  RAILS.  1-5/8 
Nom.  O.D.  standard  black  pipe  with  ends  flattened 
and  pierced  for  bolting  to  shelving  posts.  Used  to 
close  off  end  of  shelving  aisle.  Conforms  to  OSHA 
requirements. 

39-1/4"  (for  36"  aisle) 

45-1/4"  (for  42"  aisle) 

51-1/4"  (for  48"  aisle) 


15D.  TOP  AND  CENTER  RAILING  RAILS- 

FOR  OUTSIDE  SHELVING  AISLE  UNIT  E^D- 

1.5/8"  Nom  O.D.  .tandard  black  pipe.  Ends  have 
brackets  welded  to  them  for  use  w.th  damp 
brackets.  Used  to  close  off  end  of  outs.de  sh.lv.n9 
aisle.  Conforms  »w  OSHA  requirements. 

39-17/32"  (for  36"  aisle) 

45-17/32"  (for  42"  aisle) 

51-17/32"  (for  48"  aisle) 


\)6. 


a 


? 


Description 


Part  Number 


Width  Depth  Height 


16.  CLAMP  BRACKET  FOR  RAILINGS.  Used 


to  clamp  railing  rails  (Part  Nos.  06041. 06042, 
05825,  05826)  to  outside  aisle  railing  section  up- 
nghts  at  aisle  ends.   

-  05975A 


17.  STAIR  END  RAILING  TOP  RAIL.  1-5/8” 
Nom.  O.D.  standard  black  pipe  with  bracket  welded 
to  one  end  for  use  with  clamp  bracket.  Other  end 
attaches  to  top  end  of  stairway  railing  with  plastic 
coupling  (Part  No.  0581 8A).  Conforms  to  OSHA 


36" 

_ 

_ 

06042A 

42" 

- 

- 

06042 B 

48" 

- 

- 

06042C 

18.  UNIVERSAL  CLIP.  Offset  angle  One  leg  is 
slotted  for  clamp  bracket  attachment.  Other  leg  has 
three  slots  for  mounting  to  posts.  Used  to  mount 
top  and  center  rails  to  shelving  post  on  outside 
aisles  and  outside  intermediate  aisles. 


20.  AISLE  END  CHANNEL  KICK  PLATE. 

4"  high  formed  channel  with  3/8*'  flanges,  pierced 
for  mounting  to  shelving  post.  Used  on  aisle  ends 
in  shelving  aisles.  Installed  height  conforms  to  OSHA 
requirements.  


_ 

4" 

04477A 

_ 

4" 

04477B 

- 

4" 

04477C 

21.  OUTSIDE  AISLE  ANGLE  KICK  PLATE.  4" 

x  1-1/2"  formed  angle.  Pierced  for  mounting  to 
grating.  Used  at  ends  of  outside  aisles.  Installed 
height  c 


36** 

42" 


_ 

4" 

04490A 

_ 

4" 

04490B 

- 

4" 

04490C 

22.  HARDWARE  KIT  FOR  MOUNTING 
GRATINGS.  Sheet  metal  screws  used  in  conjunc¬ 
tion  with  grating  saddle  clips.  100  screws  per  kit. 
Grating  saddle  clips  are  normally  supplied  by  the 
grating  manufacturer. _ _ 

-|-1  04475A 


23.  PLASTIC  COUPLING.  Used  to  join  top  rails 
of  outside  aisle  railing  sections  to  provide  a 
continuous  top  hand  rail. 

05818A 
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HALLO  WELL 


ERECTOMATIC  CANTILEVER  SHELVING 


E 


ELIMINATES  FRONT  POSTS  Hallowell  offers  a  unique  con¬ 
cept  in  storage  shelving  that  provides  unobstructed  access  to 
shelf-stored  items  that  are  too  long  for  ordinary  shelving,  too 
light  to  be  stored  on  heavy  duty  racks,  and  too  valuable  to  be 
exposed  to  open  floor  stocking.  Small  items,  also,  are  all  too 
often  not  accommodated  by  conventional  shelving  because 
of  front  post  obstruction. 

Until  now,  these  problems  were  to  a  great  degree  unsolvable 
with  existing  shelving  design.  Hallowell  cantilever  shelving 
changes  all  that.  With  these  new  major  part  categories- 
base  assemblies,  arms,  joining  webs  for  H-Post  uprights,  and 
lateral  bracing  components  -  plus  widespan  and  standard 
shelves,  you  can  create  your  own  cantilever  shelving  model 
that  will  best  suit  your  particular  need.  Or,  you  can  choose 
from  the  selection  of  models  shown  here. 


I 


Models  are  7  3  ,83  ,  and  10'3"  high,  single  or  double-faced, 
in  shelf  widths  of  36"  to  96";  shelf  depths  of  18",  24".  and 
30".  Ideal  for  all  types  of  retail  merchandising,  plus  many 
industrial  and  commercial  applications  as  well. 


SIZES,  DIMENSIONS,  AND  LATERAL  BRACING 
The  tables  below  illustrate  the  high  degree  of  flexibility 
obtainable  with  Erectomatic  Cantilever  shelving.  Three 
depths,  three  heights,  six  widths,  single  face  and  double 
face  units  which  can  be  arranged  to  accommodate  a 
very  broad  spectrum  of  dimensional  requirements. 
Lateral  bracing  schemes  which  differ  between  single 
and  double  faced  arrangements  are  also  shown. 


[ 
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HALLO  WELL 

ERECTOMATIC  CANTILEVER  SHELVING 

LOAD  CAPACITIES 

Maximum  Weight  (Ibs.l 

of 

Unit 

Per  Shelf 

Width 

Approx.  Shelf 
Deflect.  Across 
Front  Flanne 

Per  Arm 

Per  Single 
Face  Upright- 

Per  Double 
Face  Upright- 

18" 

36" 

42" 

48" 

72" 

84" 

96" 

700 

425 

325 

800 

800 

775 

5/16" 

5/16" 

5/16" 

1/4" 

7/16" 

17/32" 

4000 

L 

4000 

♦  4000 

l - 1 

24" 

36" 

42" 

48" 

72" 

84" 

96" 

700 

425 

325 

700 

700 

700 

5/16" 

5/16" 

5/16" 

1/4" 

5/16" 

17/32" 

n  700 

3500 

3500  h 

t  3500 

30" 

36” 

42" 

48" 

72" 

84" 

96" 

550 

550 

325 

550 

550 

550 

5/16" 

5/16" 

1/4" 

3/16" 

7/32" 

3/8" 

n550 

2750 

2750  < 

2750 

LOAD  CAPACITIES.  The  table  above  shows  the  load  capacity  per  shelf, 
per  cantilever  arm,  and  per  single  and  double  face  upright.  All  weights 
shown  are  for  evenly  distributed,  non  impact  loads.  The  figures  indicate 
maximum  capacities  of  the  components  based  on  a  1.65  safety  factor.  In 
no  case  should  shelf  loads  exceed  the  load  capacity  of  the  cantilever  arms 
or  uprights  Where  heavier  than  normal  loads  are  required,  narrower  shelf 
spans  fdown  to  36")  should  be  considered  for  maximum  load  capacity. 


NOTES  1  Two  sots  of  back  brace,  ore  required  on  1  arm,  approximately  the  center  of  each  vertical  upright,  and 

2  ,TMhSCo<* SmO’S"  K  „  no,  includyj  »h.n  comp„,.n,  «pn». 

•3.  Plus  we.oht  on  lower  shelf  which  attaches™ - - - 


SINGLE  FACE  MODELS  For  location  against  partitions 
or  walls  to  provide  frontal  access  and  display.  No  front 
posts  to  obstruct.  Ideal  for  storage  of  long,  bulky  items. 
7'3",  8'3",  and  10'3"  heights;  shelf  widths  of  72",  84", 
and  96";  shelf  depths  of  18",  24",  and  30".  See  page  63 
for  shelf  loading  capacities  and  bracing  information. 


n 


u 


HALLO  WELL 


ERECTOMATIC  CANTILEVER  SHELVING 


DOUBLE  FACE  MODELS  For  island  storage  or  display  in 
areas  where  shelf  access  from  front  and  back  is  desired.  No 
front  posts  to  obstruct.  Ideal  for  storage  of  long,  bulky 
items.  7'3",  8'3",  and  10'3"  heights;  shelf  widths  of  72", 
84",  and  96";  shelf  depths  of  36",  48",  60".  See  page  63 
for  shelf  loading  capacities  and  bracing  information. 


Shelf 

MODEL  5740 

6  adjustable  shelves 

2  fixed  shelves 

•See  lateral  bracing  measurements,  page  63 

Width 

Depth 

Height 

Starting 

Adjoining 

17" 

17" 

17" 

36" 

36 

36" 

7‘ 

8' 

10' 

5740-7236  7 
5740-7236-8 
5740-7236-10 

A -5740-7236-7 

A-5740  72368 
A-5740-7236-10 

84" 

84" 

84" 

36" 

36" 

36" 

r 

8' 

10' 

5740-8436  7 

5740-8436-8 

5740-8436-10 

A-57408436  7 

A -5 74084368 
A-5740-8436-10 

96" 

96" 

96" 

36" 

36" 

36" 

7* 

8' 

10' 

5740-9636  7 

5740-9636-8 
5740-9636  10 

A-5740  9636-7 

A -5740-96368 
A-5740-96 36-10 

17" 

17" 

17" 

48  ,T| 

48" 

48" 

7* 

8' 

10' 

5740-7248-7 

5740-7248-8 
5740-7248  10 

A-5740-7248-7 

A-5740-72488 

A-5740-7248-10 

84" 

84" 

84" 

48"^ 

48" 

48" 

7' 

8' 

10' 

5740-8448  7 

5740-8448-8 

5740-8448-10 

A8740  8448  7 
A-574084488 

A-57 408448- 10 

96" 

96" 

96" 

48" 

48" 

48" 

7' 

8’ 

10' 

5740-9648 - 1~ 

5740-96488 
5740-9648  10 

A -5  740-9648  1 

A  5740-96488 
A-5740- 9648- 10 

A-5740  7260  7 

A  5740-72608 
A-5740-7260-10 

72" 

72" 

72" 

SO¬ 

SO" 

60” 

7' 

8' 

10' 

5740  7260  7 
5740-72608 

6740  7260  10 

84" 

84" 

84" 

60" 

60" 

60" 

T 

8' 

10' 

57408460  7 

5740-84608 
57408460  10 

A-57408460-7 

A-574084608 
A-5740-8460  10 

96” 

96" 

96" 

60" 

60" 

60" 

Y 

8 

10‘ 

- 5740^5660  7 

574096608 
5740-9660  10 

A-b  /w-yoDu/ 

A-5740  96608 

A-5740  9660  10 

HALLO  WELL 


ERECTOMATIC  CANTILEVER  SHELVING 


Right 
Adjoining 
Modal 
Prefix  "A" 


DOUBLE  FACE  MODELS  (Continued) 


Shalf 

MODEL  5741 

~  1  B 

w  oviju»iau 

2  fixed 
See  lateral  bracing  ar 

ih  sneives 

shelves 

rangements.  page  63. 

10  adjustable  shelves 

2  fixed  shelves 

See  lateral  bracing  arrangements,  page  63 

Width 

Depth 

Haight 

Starting 

Width 

Shelf 

Depth 

Height 

Starting 

Adjoining 

72" 

72" 

84" 

36” 

36" 

36" 

8' 

10' 

5741-7236-7 

5741-7236-8 

5741-7236-10 

A -5741  -7236-7 - 

A-5741 -7236-8 

A-5741 -7236-10 

72" 

72" 

72” 

36" 

36" 

36" 

7' 

8' 

10' 

5742-7236-7 

5742-7236-8 

5742-7236-10 

A-5742-7236  7 
A-5742-7236-8 

A -5742-7236-10  - 

84" 

84" 

36” 

36" 

8’ 

10' 

5741-8436-7 

5741-8436-8 

5741  -8436-10 

A-5741 -8436-7 

A-5741 -8436-8 

A-5741 -8436  10 

84" 

84" 

84" 

36” 

36” 

36" 

7' 

8' 

10' 

5742-7236-7 

5742-7236-8 

5742-7236-10 

A-5742-7236-7 
A-5742-7236-8  _ 

A 749-7236-10 

yo 

96" 

96” 

72" 

36" 

36" 

36" 

7' 

8' 

10* 

5741-9636-7 

5741-9636-8 
5741-9636  10 

A  -5  74 1-9636-7 

A-574 1-9636-8 

A-5741  -9636-10 

96" 

96" 

96" 

36" 

36" 

36" 

T 

8' 

10' 

5742-9636-7 

5742-9636-8 

5742-9636-10 

A-5742-9636-7 

A -5742-9636 -8  __ 

A -5 742 -96 36- 10 

72" 

72" 

84” 

48” 

48" 

48" 

7' 

8' 

10' 

5741-7248  7 

5741  -7248-8 
5741-7248  10 

A-5741  -7248-7 

A-5741 -7248-8 

A-5741 -7248-10 

72” 

72" 

72" 

48" 

48" 

48" 

T 

8' 

10' 

5742-7248-7 

5742  7248-8 
5742-7248-10 

A-5742-7248-7 

A -5742-7248 -8  ^ 

A-5742-7248-10 

84" 

84" 

96" 

48" 

48" 

48" 

8' 

10' 

7* 

5741-8448  7 

5741-8448-8 

5741  -8448-10 

A-5741  -8448-7 

A-5741  -8448-8 

A-5741 -8448  10 

84” 

84" 

84" 

48" 

48" 

48” 

r 

8' 

10' 

5742-8448  7 

5742-8448-8 

5742-8448-10 

A-5742-8446  7 
A-5742-844S-8  ^ 

A -5742-8446  10 

96" 

96" 

72" 

48" 

48" 

60" 

8' 

10' 

7' 

5741-9648-7 

5741-9648-8 

5741-9648-10 

574T  7 9 An  1 

A-5741  -9648-7 

A-5741 -9648-8 

A-5741 -9648  10 

96" 

96" 

96" 

48" 

48" 

48" 

7' 

8' 

10' 

5742-9648-7 

5742-9648-8 
5742-9648  10 

A -5742-9646  7 

A -5742 -9643  6  ^ 

A -5742-964?  10 _ ^ 

72" 

72" 

84" 

60" 

60" 

60" 

8' 

10' 

T 

1  /  4  0U-  / 

5741-7260-8 

5741-7260-10 

A-5741 -7260-7 

A-574 1-7260-8 

A-5741  -7260-10 

72" 

72” 

72" 

60" 

60" 

60" 

7' 

8' 

10' 

5742  7260-7 

5742  7260-8 
5742-7260-10 

A-5742-726CV7 

A -5742-7260-8  M 

A -5742-7260  10 _ 

84" 

84" 

96 

60” 

60" 

60" 

8' 

10' 

7' 

O/A 1  -O460-7 

5741  -8460-8 
5741-8460-10 

A-5741  -8460-7 

A-5741  -8460-8 

A-5741 -8460  10 

84" 

84" 

84" 

60” 

60” 

60" 

7* 

8' 

10' 

5742-8460-7 

5742-8460-8 

5742-8460-10 

A-5742-8460-7 

A -5742-846-  -8 

A  C140  OAC  lO 

96" 

96" 

66 

60" 

60" 

8- 

10' 

5741-9660-7 

5741  9660-8 
5741-9660  10 

A-5741  -9660-7 

A-5741 -9660-8 

A-5741  -9660-10 

96" 

96” 

96" 

60" 

60" 

60" 

T 

8' 

10' 

5742  9660-7 

5742  9660-8 
5742-9660-10 

A-o742-o4t 

A -5742-966  -  7 

A -5742-966 '-8  ^ 

A -5742-966'  10 

HALLO  WELL 


COMBINATION  MODELS  Provide  open  shelf  storage  plus 
a  shelf-spanning  utility  rod  to  hold  spools,  rolls,  reels,  or 
hanging  garments  and  materials.  Heights  of  7'3",  8'3",  and 
10'3";  shelf  widths  of  72",  84",  and  96".  Single  face 


models  have  shelf  depths  of  18",  24".  and  30";  double  face 
models,  36",  48",  and  60".  See  page  63  for  shelf  loading 
capacities  and  bracing  information. 


MODEL 


Single  Face 
3  adjustable  shelves 
1  utility  rod 
1  fixed  shelf 

Utility  rod  can  be  attached  to  any  size  shelf  arms 


Double  Face 
4  adjustable  shelves 
2  utility  rods 
4  fixed  shelves 
Utility  rod  can  be  attached  to  any  size  shelf  arms. 

toacjng  arrangements  naae  R2 
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Left 

individual 
or  Starting 
Modal 

Right 
Adjoining 
Modal 
Prefix  "A" 


UTILITY  OR  GARMENT  ROD  MODELS  Provide  ideal 
garment  hanging  space  for  clotheirs,  dry  cleaners,  laundries, 
etc.  Also  used  as  utility  storage  to  hold  rolls,  reels,  or 
spooled  materials  such  as  wire,  cloth,  or  plastic  film.  Single 
and  double  face.  Heights  of  7'3",  and  8'3",  rod  widths  of 
72",  84",  and  96";  depths  of  18"  and  36".  See  page  63 
for  capacity  and  bracing  information. 


MODEL  5760 

Single  Face 
2  Adjustable  Rods 


Double  Face 

2  Adjustable  Rods 
2  Fixed  Rods* 


Shelf 

Width  Depth  Height 


Starting 


Adjoining 


Shelf 
Width  Depth 


'Double  faced  models  have  a  fixed  Inter'- 
arm  position. 


Starting 


Adjoinm 


72"  18"  T 

72"  18"  8' 


5760-7218-7 

5760-7218-8 


A  5760-7218-7 
A-5760  7218-8 


72”  36"  T 

72"  36"  8' 


5761-7236-7 

5761-7236-8 


A-5761-72  7 

A -5761-72  B 


84"  18"  T 
84"  18"  8 


5760-8418-7 

5760-8418-8 


A-5 760-841 8-7 
A-5760-8418-8 


84"  36"  T 

84"  36"  8' 


5761-8436-7 

5761-8436-8 


A-5761-84  ' 

A -5761 -84  8 


* 


96"  18" 

96"  18" 


5760  9618-7 
5760-9618-8 


A-5760  9618-7 
A-5  760-961 8-8 


96"  36"  T 

96"  36"  8‘ 


5761  9636  7 
5761-9636-8 


A-5 761 -96 
A-5761  96 
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HALLO  WELL 

ERECTOMATIC  CANTILEVER 

SHELVING  COMPONENTS 

COMPONENT  IDENTIFIER  Cantilever  shelving  components 
are  identified  below  as  to  location  in  an  assembled  unit, 
nomenclature  and  part  number.  Complete  descriptions  and 
dimensional  data  appear  in  the  pages  which  follow. 


Kty 

Description 

Par!  No. 

1 

H-Posts 

5003 

2 

Combination  Clip 

5027 

3 

Standard  Shelves  (not  shown) 

5130 

4 

Shelf  Clip 

5133 

1  5 

Back  Sway  Brace  (Standard)  (not  shown) 

5342 

*  6 

Back  Sway  Brace  (Widespan) 

5343 

7 

Widespan  Shelves 

5700 

8 

Double  Base 

5701 

9 

Single  Base 

5702 

Key 

Description 

Part  No. 

10 

Post  Web 

5703 

11 

Arm  Clip 

5704 

12 

Shelf  Arm 

5705 

13 

Utility  Rod  and  End  Cap  Kit 

5707 

14 

Utility  Rod 

5708 

15 

Sway  Brace  (Double  Face  Unit) 

5709 

16 

Base  Strip 

5710 

17 

Base  Shim 

5711 

18 

Plywood  Shelf  Adapter 

5712 
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HALLO  WELL 


ERECTOMATIC  CANTILEVER 
SHELVING  COMPONENTS 


Width 


Description 
Depth  Height 


g 

Gy 

nip 


1.  H-POSTS.  Heavy  duty  posts.  Two  H-Posts 
bolted  together  with  a  post  web  (Part  No.  5703) 
form  the  uprights  required  for  cantilever  shelving, 
Posts  are  pierced  on  1-1/2"  centers  for  independ 
ent  shelf  arm  adjustment. 


1-1/2" 

2-5/16" 

7*3” 

5003-7 

1-1/2" 

2-5/16" 

8*3" 

50036 

1-1/2" 

2-5/16" 

10*3" 

5003-10 

2.  H-POST  COMBINATION  CLIP.  Zinc  plated 
clip.  Attaches  to  H-Post  uprights  to  provide 
mounting  surface  required  for  back  sway  braces. 
Used  for  single  faced  cantilever  models. Pat.  Pend. 

-  I  -  I  -  I  5027 


3.  STANDARD  SHELVES  (Class  0).  18  gauge 
cold  rolled  steel.  Front  and  rear  edges  have 
triple  formed  flanges  with  box  flanges  on  sides 
All  corners  are  lapped  and  welded  for  maximum 
strength.  Refer  to  page  63  for  cantilever  shelf 
loading  information. 


42" 

42" 

42" 


48" 

48" 

48" 


18" 

24" 

30" 


18" 

24" 

30" 


18" 

24" 

30" 


5130-3618 

5130-3624 

5130-3630 


5130-4218 

5130-4224 

5130-4230 


5130-4818 

5130-4824 

5130-4830 


4.  SHELF  CLIP.  One-piece  compression  clip, 
zmc  plated.  Fits  snugly  against  side  of  post  to 
hold  shelves  in  place.  For  use  with  standard 
and  widespan  shelves.  4  required  per  shelf. 


5133 


Description 
Depth  Height 


Part  Number 


6.  BACK  SWAY  BRACES  (WIDESPAN 
SHELVES).  For  single  faced  models.  Set 
consists  of  4  braces  and  1  tension  disc.  Re¬ 
quire  use  of  combination  clips  (Part  No.  50271 
for  mounting  to  H-Post  uprights.  Order  4 
combination  clips  per  set  of  braces.  Use  one 
set  of  braces  for  7*3"  and  8*3"  high  model* 
two  sets  of  braces  for  10'3"  high  models.  Pat  P trt 


For  72"  Shelf  Width 
For  84"  Shelf  Width 
For  96"  Shelf  Width 


53436 
5343  7 
53436 


7.  WIDESPAN  SHELVES.  (U.S.  Patent  No. 
3.556.309).  72",  84".  and  96"  widths,  depth* 
of  18".  24".  and  30".  Refer  to  page  63  for 
cantilever  shelf  loading  information. 


72" 

18" 

_ 

5700-7218  1 

'  72" 

24" 

- 

5700  7224  1 

»  72" 

30" 

- 

5700-7230 

84" 

18" 

_ 

57006418 

84" 

24" 

_ 

57006424 

84" 

30" 

- 

57006430 

96" 

18" 

_ 

5700  9618 

96" 

24" 

_ 

5700  9624 

96" 

30" 

- 

5700-9630 

8.  DOUBLE  BASE.  For  double  faced  shelv¬ 
ing  models.  14  gauge  steel  One-piece  all- 
welded  construction.  Holes  provided  for 
anchoring  to  floor.  Depth  of  base  used  must 
conform  to  maximum  depth  of  shelves  t 

model.  Necessary  hardware  to  mount  post 

assembly  furnished  with  post  web  (Part  No. 
5703). 


For  18"  Shelf  Depth 
For  24"  Shelf  Depth 
For  30"  Shelf  Depth 


5701  18 
5701  24 
5701  30 


5.  BACK  SWAY  BRACES  (Standard).  For 
single  faced  models.  Use  one  set  of  braces 
for  7*3"  and  8*3"  high  models,  two  sets  of 
braces  for  10*3”  high  models.  Require  use 
of  combination  clips  for  mounting  to  H-Post 
uprights  Order  4  combination  clips  (Part  No 
5027)  per  set  of  braces. 


For  36"  Shelf  Width 
For  42"  Shelf  Width 
For  48"  Shelf  Width 


5342-38 

5342-44 

5342-55 


9.  SINGLE  BASE.  For  single  faced  shr  ng 
models.  14  gauge  steel,  one-piece,  all-wr  *4 
construction.  Holes  provided  for  anchc  ">9 
to  floor.  Depth  of  base  must  conform  t 
maximum  depth  of  shelves  in  model  N*  a*" 
sary  hardware  to  mount  post  assembly  ' 
mshed  with  post  web  (Pan  No.  5703) 


For  18"  Shelf  Depth 
For  24"  Shelf  Depth 
For  30"  Shelf  Depth 


5702 
5702  24 
5702 


Width 


Description 
Depth  Height 


Pert  Number 


f! 

fl 


10.  POST  WEB.  Heavy  gauge  iteel  platei 
which  bolt  between  H-Post  upriflhti  in  tingle 
and  double  faced  modeli.  Two  H-Pott  up* 
right!  (Part  No.  5003)  are  required  per  poit 
assembly  end  mutt  be  ordered  teparattiy. 


For  7'3”  Pott  Height 
For  8*3''  Pott  Height 
For  10*3"  Pott  Height 


5703*7 

5703*8 

6703-10 


11.  ARM  CLIP.  One-piece.  14-gauge  clip 
onablet  odjuttment  of  thelf  arm  without 
toolt.  Detign  atturet  positive  locking  of  arm 
in  position.  Cannot  be  accidentally  dislodged. 
One  clip  required  for  each  arm  ordered. 


1-1-1. 


5704 


12.  SHELF  ARM.  All-welded  construction. 
Adjustable  on  1-1/2*'  centers  on  uprights  to 
provide  desired  shelf  heights.  One  arm  clip 
required  per  arm  (Part  No,  5704). 


For  18*’  Shelf  Depth 
For  24"  Shelf  Depth 
For  30"  Shelf  Depth 


5705  18 
5705  24 
5705*30 


wr*  a 

f  p  Q 


13.  UTILITY  ROD  BRACKET  AND  END 
CAP  KIT.  Bracket  mounts  to  shelf  arm 

(Part  No.  5706).  End  caps  provide  stop  at 
each  end  of  the  rod.  In  continuous  shelving 
rows,  the  extra  end  cap  provides  an  end  stop 
for  the  last  rod. 


6707 


I 


14.  UTILITY  ROD.  For  individual  or  con 
tinuous  shelving  models  Bracket  mounts  to 
shelf  arm  (Part  No  6706)  with  utility  rod  to 
span  the  desired  shelf  width  For  ga.ments 
reels,  spooled  materials  Can  also  be  supphtd 
in  36".  42".  and  48"  widths  for  use  with 
ttandaid  shelves 


For  72"  Shelf  Width 
For  84"  Shelf  Width 
For  96"  Shelf  Width 


[ 


HALLO  WELL 


ERECTOMATIC  CANTILEVER 
SHELVING  COMPONENTS 


16.  PLYWOOD  SHELF  ADAPTER.  14 
oeuge  steel  HAT  section  with  step  to  accept 


18 

24“ 

- 

30 

Description 

Width  Depth  Height 

Part  Number 

15.  SWAY  BRACE  FOR  DOUBLE  FACED 

MODELS.  Heavy  gauge  construction.  Bolts 

between  uprights  with  4  diagonal  anti-sway 

struts  attached  to  face  of  uprights  Bolts 

^  '  through  adiacent  shelf  arms  fixed  approx i* 

mately  in  the  center  of  the  uprights.  Use  one 

brace  for  7*3"  and  8*3"  high  models;  two 

t  braces  on  10'3"  high  models. 

For  36"  Shelf  Width 

5709  36 

For  42"  Shelf  Width 

5709-42 

For  48"  Shelf  Width 

5709-48 

For  72"  Shelf  Width 

5709  72 

For  84"  Shelf  Width 

5709-84 

For  96"  Shelf  Width 

5709  96 

.*  ^  l 

16.  BASE  STRIP.  Attaches  to  front  of  model 

bate  closing  area  between  bottom  shelf  and 

floor  Provides  neat,  clean  appearance 

For  36"  Shelf  Width 

5710-36 

For  42"  Shelf  Width 

5710-42 

For  48"  Shelf  Width 

5710-48 

For  72"  Shelf  Width 

6710-72 

For  84"  Shelf  Width 

6710-84 

For  96"  Shelf  Width 

5710-96 

O 

f"'  17  BASE  SHIM.  Used  under  shelving  base 

(Part  No.  5701  or  5702)  for  leveling  shelving 

model. 

-  1-  1-  1 

6711 
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HALLO  WELL 


HIGH  RISE  STORAGE  SYSTEMS 


MAXIMUM  STORAGE  EFFICIENCY  AND  ECONOMY 
Hallowed  capabilities  in  high  density  and  multi-level  storage  systems 
have  now  been  extended  into  true  high-rise  (to  40')  storage  where 
very  large  savings,  as  much  as  60%  or  more  in  floor  space  alone,  can 
be  obtained.  Decking  and  stairs  have  been  eliminated  to  permit  maxi¬ 
mum  use  of  overhead  space  for  storage.  Easy,  hand-loading  access  to 
all  storage  compartments  from  floor  to  ceiling  is  achieved  by  means 
of  a  travelling  order  picker  called  the  Hallowed  Hustler. 

This  captive  aisle  unit,  which  enables  maximum  input-output  cycling 
of  stored  materials,  operates  on  a  fixed  rail  and  requires  only  a  37" 
wide  aisle.  It  is  capable  of  horizontal  travel  speeds  up  to  320'  per 
min.  Vertical  travel  speeds  up  to  48' per  min.  Horizontal  and  vertical 
travel  can  be  achieved  simultaneously.  A  single  operator  controls  ad 
movement  from  the  cab.  using  simple  controls  and  switches.  Operating 
and  maintenance  costs  are  low.  You  save  space.  You  save  time 
Fewer  people  can  handle  more  orders  with  fewer  errors,  at  a  lower 
cost-per-pick. 


[ 

JL 

HALLO  WELL 

HIGH  Rl 

SE  STORAGE  SYSTEMS 

Each  Hallowed  Hustler  Unit  will  include  the  follow- 
,f>9  standard  items; 

32"  x  32"  load  table  with  a  650  lb.  load  capacity. 
Horizontal  and  vertical  travel  limit  switches  for 
Somatic  slow-down  and  stopping. 

Delayed  lift  cab  with  dual  joystick  controllers. 
Broken  cable  safety  device. 

T*o-speed  (160/40  FPM)  travel  and  lifting 

,42/12FPM). 

Warn,nfl  bell  located  on  cab. 
fluorescent  light  in  cab. 


'I 

-Mast 

1 

i 

f 

i 

r 

r 

i 

l'“ 

i_ 

1 

VI 

T==3] 


><l 


Dead 

Floor 


man  foot  switches  for  safety 

tail  mounted  positive  end  stops  &  carriage 


bunted  rubber  bumpers,  front  &  rear. 
s'de  door  on  cab  for  egress  past  loaded  table. 


p»dded 


s«ot,  back,  and  arm  rests. 


Conductor  closed  power -rail. 

Speci,V  Model  5920  AP  for  optional  accessory 
^•^age  which  includes  flashing  red  light,  2  spot 
rail  sweeps,  heavy  duty  bumpers,  and 

c,rculation  fans 
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HALLOWELL 

HIGH  RISE  STORAGE  SYSTEMS 

MODEL  5910  20'6"  high  with  40  shelving  units,  72" 
wide  in  the  shelf  depths  shown.  Includes  standard 
HALLOWELL  HUSTLER  ORDER  PICKER.* 


HAL1X 


HALLOWELL 


high  rise  storage  systems 


MODEL  5900  20'6"  high  with  80  shelving  units,  36" 
wide  in  the  shelf  depths  shown.  Includes  standard 
HALLOWELL  HUSTLER  ORDER  PICKER.* 


TravaJ  Spwd  (PPM) 
Horizontal  Vertical 


HALLOWELL 


OPEN  WORK  STATIONS 


FEATURES  Versatility,  strength,  and  utility  are 
combined  in  the  rugged,  clean  lines  of  Hallowed  open 
work  benches.  Standard  parts  for  specialty  functions. 
Can  be  speedily  assembled  to  meet  the  specific 
requirements  of  one  workman  or  an  entire  shop. 


SAFETY  EDGED  end  pieces, 
backboard  and  bench  leg  upright. 


LARGE  VARIETY  of  standard 
sizes  3  depths,  3  lengths.  3  heights. 


DRAWERS— All-welded,  steel  con¬ 
struction.  Recessed  handle.  Attractive 
ribbed  flush  front  eliminates  protru¬ 
sions.  Has  knockout  for  cylinder  lock. 
Drawers  glide  on  four  nylon  roller 
bearings  for  smooth,  quiet  operation 
8uilt-in  stops.  Removable  from  cover 
enclosure  without  tools.  Optional 
sliding  tray  and  padlock  attachment 
available 


23-1/2",  29". 
36" 


y::-30"- 


FULLY  WELDED,  wide-stance  legs  have  one- 
piece  upright. 

RIBBED  STRINGER  for  strength  and  stability 
BOTTOM  SHELF  is  flanged  front  and  rear. 


EXTENSIVE  VARIETY  of  the  most  desired 
types  of  work  top  surfaces  in  a  full  range 
of  popular  sizes.  4‘,  5‘ and  6' lengths 


[ 

HALLOWELL 

OPEN  WORK  STATIONS 

HALLO  WELL 


OPEN  WORK  STATIONS 


MODEL  605 

TOPS 

Consists  of:  Model  604  plus: 

Length 

Depth 

one  6024  top  shelf. 

of 

of 

Bench 

Top 

Steel  Top 

4' 

605-S -424-33 

5' 

24" 

605-S-524-33 

6' 

605-S -624-33 

4' 

605-S -429-33 

5' 

30" 

605-S-529-33 

6' 

605-S -629-33 

4' 

605-S-4 36-33 

5’ 

36" 

605-S-536-33 

6’ 

605-S-6 36-33 

Hardboard  Over  Steel  Top 

4' 

605-M -424-33 

5* 

24" 

605-M -524-33 

6' 

605-M -624-33 

4' 

605-M -429-33 

5' 

30" 

605-M -529-33 

6' 

605-M -629-33 

4' 

606-M -436-33 

5' 

36" 

605-M -536-33 

6‘ 

605-M  -636-33 

Halco-Top 

4' 

605-H -424-33 

5* 

24" 

605-H  -524-33 

6' 

605-H -624-33 

4' 

605-H -430-33 

6' 

30" 

605-H -530-33 

6' 

605-H-630-33 

4' 

605  H-436-33 

5’ 

36” 

605-H -536-33 

6' 

605-H -636-33 

Hardwood  Top 

4' 

605-W-424-33 

6' 

24" 

605-W -524-33 

6’ 

605-W -624  33 

4* 

605-W -430-33 

5' 

30" 

605-W-530-33 

6’ 

605-W -63033 

4' 

605-W -436-33 

6' 

36" 

605-W -536-33 

6' 

605-W -636-33 

PORTABLE  WORK  BENCHES 

A  means  of  easily  transporting  a  heavy-duty  work  station  directly 
to  job  site.  Adaptable  for  use  with  vises,  grinders  and  other  tools. 
Lower  shelf  provides  additional  storage  capacity  for  transporting 
parts  and  equipment. 


MODEL  607  SP 


Has  steel  top.  5'  x  29";  backboard, 
end  pieces  and  lower  shelf.  Working 
height  is  33-6/8".  4"  rubber  or 
steel  casters.  Handles  drop  out  of 
way  when  not  in  use. 


With  Rubber 

Tread  Casters 


607-SP-R 


With  Steel 
Tread  Casters 


607-SP-S 


MODEL  608  P 


Has  steel  top,  5’  x  29";  lower  shelf 
Working  height  is  34-1/8".  4" 
diameter  swivel  casters  have  rubber 
or  steel  tread. 


With  Rubber 
Tread  Casters 


608-P-R 


608 -PS 


Working  Heights 

Top  Material 

Lengths 

Depths 

With  29- 

High  Legs 

With  31-1/4" 
High  Legs 

With  33  1/2" 

High  La* _ A 

Steel  "S" 

4'  5'  6' 

23-1/2". 

29".  36" 

29-1/8" 

31-3/8” 

33-6  3 

Hardboard  "M" 

Over  Steel 

4'  5'  6' 

23-1/2". 
29".  36” 

31-3/16" 

33-7/16” 

35-1 i  16" 

Halco-Top  ”H" 
Hardwood  "W" 

4' 5'  6' 

24".  30". 
36" 

30-3/4" 

33" 

35-1  4" 

> - i 


HALLO  WELL 


OPEN  WORKSTATIONS 
PARTS  AND  ACCESSORIES 


BENCH  LEGS  Part  No.  6005 


One-piece,  heavy  steel  uprights 
with  rugged  all-welded  construc¬ 
tion  for  maximum  strength  and 
stability.  Upper  and  lower  cross- 
members  have  slots  on  3"  centers 
along  each  edge  for  attaching 
tops  and  accessories.  Uprights 
are  safety  beaded  and  pierced 
for  attaching  bench  stringers. 

®  STRINGER 
EXTENSION 
BRACKETS 
Part  No.  6014 

Moves  stringer  away  from  legs 
to  provide  clearance  for  mount¬ 
ing  tiers  of  drawers  in  24"  deep 
open  benches.  Supplied  in  sets 
of  two. 


FOR  BENCH  TOP  DEPTH  Part  Number 


Height 

"H" 

Depth  of  Top 
Brace  "W” 

Width 
of  Bottom 
Brace  "0" 

Steel 

Wood 

- 

22%" 

13%" 

23%” 

24" 

6005-2923 

29” 

28  V 

16  V 

29" 

30” 

6005  2928 

- 

34V 

22%" 

36” 

36” 

6005-2934 

- 

22V 

13%" 

23%" 

24” 

6005-3123 

31V* 

28V 

16%" 

29” 

30” 

6005-3128 

_ 

34V 

22%" 

36” 

36” 

6005-3134 

- 

22  V 

13%" 

23%" 

24” 

6005-3323 

33)4" 

28V 

16%” 

29” 

30” 

6005-3328 

_ 

34  V 

22%" 

36" 

36" 

6005-3334 

_ 

22  V 

13%" 

23%” 

24” 

6005-3623 

36” 

28  V 

16%" 

29” 

30" 

6005-3628 

- 

34  V 

22%  " 

36” 

36" 

6005-3634 

BENCH  STRINGER  Part  No.  6010 


4-3/4”  wide  ribbed  section  is  bolted  to  bench  legs  to  provide  rigidity 
of  bench.  One  required  per  bench. 


Part  Number 


47%" 

4’ 

6010-4 

59%" 

5' 

6010-6 

71V1 

6' 

LOWER  SHELF  Pert  No.  6027 


Attaches  to  lower  cross-member  of  bench  leg  to  provide  convenient 
storage  space  Has  IV  flanged  front  and  back  for  strength.  Pierced 
for  easy  assembly.  12-7/8”  deep  for  all  benches. 


Length 


For 

Banch  Lei 


4' 

5' 

6' 


Part  Number 


6027-4 

6027-6 

6027-6 


Part  Number 


Attache,  to  lower  cro..  member,  ol  bench  laps.  Stronj  box  cbennel 
design. 


SEMI-PORTABLE  ADAPTER  KIT  Part  No.  6050 

Used  with  standard  open  bench  part,  to  build  ..m, -portable  work 
station.  Kit  includes 

2—4”  diameter  casters 
1— Lower  shelf  adapter 
i  nf  drop  han,dleL 


iHUSKSf. . 

with  brackets  is  5”.  Kit  includes 

4_4"  diameter  swivel  casters 
_  2-Caster  plates 

Other  Accessories  Available  (See  page  90)  BACKBOARD 


WIREMOLD® 


[ 

a 

i 

HALLO  WELL 

CA 

BINETWORK  STATIONS 

FEATURES  A  spacious  work  surface  combined  with 
an  enclosed  storage  space  for  the  security  of  materials 
and  tools.  Neat,  modern  appearance.  Heavy  gauge 
steel  construction. 
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INETWORK  STATIONS 
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HALLO  WELL 


CABINET  WORK  STATIONS 
PARTS  AND  ACCESSORIES 


MODEL  628 


Consists  of  Model  620  plus: 
one  set  6208  sliding  doors, 
one  6024  top  shelf. 


4’ 

5' 

6' 


30' 


24 


24 


Steel  Top 

628S4’2T“ 

628 -S -524 
628 -S -624 
65S-S-429" 

628 -S -529 
628 -S -629 


Hardboard  Over  Steel  Top 

- S23-M45T- 


628 -M -524 
628 -M -624 


628 -M -429 

628 -M -629 
628 -M -629 


Ha  I co- Top 

■  628  -H  -424 

628-H-524 
628  -H  624 

628-H-430- 


628 -H -530 
628 -H -630 


Hardwood  Top 


628 -W  -424 

628 -W -524 
628 Afi  -624 


628 -W  -430 

628 -W -530 
628 AN  -630 


BASIC  CABINET  BENCH  Part  No.  6207 


Includes: 

2  Leg  Panels 
1  Back  Panel 
1  Shelf 
1  Kick  Plate 
Order  top  separately 
See  page  89 


For  Use  W.th  Top  Size 

Length 

Depth 

Part  Number 

4* 

23-1/2" 

6207-424 

6* 

or 

6207-524 

6’ 

24" 

6207-624 

4* 

29" 

6207-430 

5’ 

or 

6207-530 

6* 

30' 

6207-630 

B 
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HALLO  WELL 


CABINETWORK  STATIONS 
PARTS  AND  ACCESSORIES 


CABINET  BENCH  SLIDING  DOORS  Part  No.  6208  CABINET  BENCH  SHELF  Part  No.  6212 


Glide  smoothly  on  inverted  "V"  tracks  with  nylon 
rollers  and  guides.  Built-in  cylinder  lock.  Opening 
27"  high. 

NOTE  Drawers  can  be  used  only  in  the  30"  deep 
bench  when  sliding-doors  are  used.  Part  No.  6324 
mounting  kit  is  required  in  addition  to  Part  No. 
6321  or  6322. 


For  Bench 
Length 

Open  Width 
Each  Door 

Part  Number 

4' 

20-3/8" 

6208-4 

5' 

26-3/8" 

6208-5 

6' 

32-3/8" 

6208-6 

Other  Accessories  Available  (See  page  90) 


FEATURES  Functionally  designed.  Smart  in 
appearance.  Rugged.  Ideal  for  precise  work  and 
specialized  storage. 
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HALLO  WELL 


UNIT  WORK  STATIONS 


I 


Cabinet  hat  chrome-plated  locking 
handle  (two  keys  provided).  Inter¬ 
changeable  door  on  each  cabinet 
can  be  hinged  either  right  or  left. 


All  pedestals  are  fully  enclosed  on 
all  sides.  One-piece,  all-welded  con¬ 
struction  for  better  appearance  and 
rigidity.  No  access  to  drawers  except 
from  front. 


Drawers  have  flush  front,  recessed 
pulls  and  knockouts  for  cylinder 
locks.  Each  drawer  glides  on  nylon 
roller  bearings  for  smooth,  quiet 
operation.  Cylinder  locks  or  pad¬ 
lock  attachments  available. 


Two  lengths  (5'  and  6')  and 
two  depths  (24”  and  30”). 
Choice  of  4  top  materials: 


I  height  matches  29"  high  open 
>gs.  Additional  2-1  /4"  or  4-1  /2 
etch  open  bench  leg  heights. 

Dese  matches  basic  cabinet  bench 


elf  in  cabinet  is  adjustable  on  2 
iters  with  shelf  support  an  integral 

rt  of  cabinet.  No  cl ips  or  bolts 
_  Ue«  nr  miioldCCd 


UNIT  WORK  STATIONS 


P 

ft 

MODEL  640 

MODEL  641 

MODEL  642 

TO 

Length 

of 

Bench 

PS 

Depth 

of 

Top 

Consists  of  one  6000  top.  one  6402 
drawer  pedestal,  one  6404  cabinet 
pedestal,  one  pair  6408  base,  one 
pair  6001  channels  for  steel  top 

Consists  of  Model  640  plus  one 

6016  backboard,  one  pair  6020 
or  6022  end  pieces 

Consists  of  Model  640  plus 
one  6024  top  shelf 

5‘ 

24" 

30” 

Steel  Top 

Steel  Top 

Steel  Top 

640-S -524-33* 

640-S -529-33 

641  -S -524-33 

641  -S-529-33 

642-S-524-33 

642-S-529-33  

6’ 

24” 

30" 

640-S -624-33 

640-S -629 -33 

641  -S -624-33 

641 -S -629-33 

642-S -62433 

642-S-629-33 

5* 

24” 

30” 

Hardboard  Over  Steel  Top 

Hardboard  Over  Steel  Top 

640-M -524-33* 

640-M-529-33 

641 -M -524-33 

641 -M -529-33 

642-M -524-33 

642-M-529-33  1 

6' 

24” 

30” 

640-M -624-33 

640-M -629-33 

641 -M -624-33 

641  -M  -629-33 

642-M -624-33 

642 -M -6 29-33 

5' 

24” 

30” 

Halco-Top 

Halco-Top 

640-H -524-33* 

640-H -530-33 

641  -H -524-33 

64 1-H -530-33 

642-H -524-33 

642-H -530-33  _ ^  1 

6' 

24" 

30" 

640-H -624-33 

640  H  -630-33 

641-H -624-33 

641 -H -630-33 

642-H -624-33 

642-H -630-33  _ ^  ‘ 

5' 

24” 

30” 

Hardwood  Top 

Hardwood  Top 

640-W-524-33* 

640-W-530-33 

641  -W -524-33 

641  -W -530-33 

642 -W -524-33 

6‘ 

24” 

30” 

640-W-624-33 

640-W-630-33 

641  -W-624-33 

641  -W -630-33 

642-W-624-33 

642 -W -630-33 

•WORKING  HEIGHT  -  33  designates  heig 

|ht  of  bench  Specify  as  per  table  below. 

Top  Material 

Depth 

-31 

-33 

-35 

Actual  Working  Ht. 

Actual  Working  Ht. 

With  2-1/4”  Base 

Actual  Working  t.  j 

With  4-1  /2”  B*  -• 

23-1/2”.  29” 

31** 

33-1/4” 

35-1/2"  _ _ r 

Hardboard  Over  Steel 

23  1/2”.  29” 

31-3/16” 

33-7/16" 

35-11/16 

24”. 30” 

30-3/4” 

33" 

oc  i  /i"  19 

1-3/4-  Haico  Top 

24". 30" 

30-3/4" 

33” 

- 3b1_ — — —  L 

35-1/4”  [1 

86  - - - - - 

MODEL  643 


MODEL  646 


MODEL  648 


MODEL  649 


TOPS 


Consists  of  :  one  6000  top, 
two  6402  drawer  pedestals. 
1  pr  6408  bases,  1  pr.  6001 
channels  for  steel  top. 


Consists  of:  one  6000  top, 
two  6404  cabinet  pedestals, 
1  pr.  6408  bases,  1  pr.  6001 
channels  for  steel  top 


Consists  of:  one  6000  top, 
one  6404  cabinet  pedestal, 
one  6412  panel  leg.  1  pr. 
6001  channels  for  steel  top 


Consists  of  one  6000  top, 
one  6402  drawer  pedestal, 
one  6412  panel  leg,  1  pr 
6001  channels  for  steel  top. 


HALLOWELL 


UNIT  WORK  STATIONS 
PARTS  AND  ACCESSORIES 


Description 


UNIT  BENCH  PEDESTAL  BASES 

Heavy  duty  boxed  construction.  Embossed 
top  and  bottom  for  flush  mounting  of 
pedestals  and  to  prevent  damage  to  floor. 
Flush  front  or  optional  recessed  toe  base. 


Dimensions 


Width  Depth  Height 


16" 

16" 


16" 

16" 


21-1/2" 

21-1/2" 


18-3/4  ' 
18-3/4" 


2-1/4" 

4-1/2" 


2-1/4" 

4-1/2 


Part  Number 


Flush  Front  Base 
64082 
6408-4 


Optional  Recessed  Toe  Ew 

6409-2 

6409-4 


UNIT  BENCH  PANEL  LEG 

Available  in  three  heights.  For  unit 
benches  where  only  one  drawer  or 
cabinet  pedestal  is  required  Can  be 
used  either  right  or  left-hand  side 


3" 

3" 

3" 


21-1/2" 

21-1/2" 

21-1/2" 


29” 

31-1/4 

33-1/2’ 


6412  29 
6412-31 
6412-33 


UNIT  BENCH  DRAWER  PEDESTAL 

All-welded  construction  completely  assembled,  fully 
enclosed  front,  top,  sides  and  back  Not  a  stack  of 
individual  drawer  units.  This  is  a  sturdy,  attractive  cabinet 
with  drawers  that  operate  smoothly  and  quietly  on 
nylon  roller  bearings.  Drawers  have  flush  pulls,  ribbed 
fronts  and  knockouts  for  cylinder  locks  (optional  Part 
No  6300)  Outside  cabinet  size  16"  wide,  29"  high 
and  21-1/2"  deep.  Inside  drawer  size  14"  wide,  5" 
high  and  19-7/8"  deep 


UNIT  BENCH  CABINET 

All-welded,  completely  assembled  cabinet  with  enclosed 


front,  top,  sides  and  back.  Has  one  shelf  adjustable  on 
2”  centers.  Reversible  door  can  be  mounted  right  or 
left  hand  and  has  chrome  plated  locking  handle 
with  two  keys.  Outside  cabinet  size.  16"  wide,  29” 
high  and  21-1/2"  deep  Clear  door  opening  13-5/16" 
wide.  22-7/16"  high 


6404 


Other  Accessories  Available  (See  page  90) 
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TOP  SHELF 


HALLO  WELL 


UNIT  WORK  STATIONS 
PARTS  AND  ACCESSORIES 


r 

Modal 

Description 

Length 
of  Top 

Depth 
of  Top 

Part  Number 

STEEL  TOP 

4' 

6000-S-424 

Heavy  gauge  to  withstand  rough  use.  Smooth, 

5' 

23-1/2” 

6000-S-524 

durable  work  surface.  Overall  height  of  2" 

6' 

6000-S-624 

with  1”  bottom  return  flange  Converts  to  use 

on  cabinet  and  unit  work  benches  by  the 

addition  of  top  channels 

4' 

6000-S-429 

Part  No.  6001  -24  for  23-1/2”  top  depth. 

5* 

6' 

29” 

6000-S-529 

6000-S-629 

Part  No  6001-29  for  29”  top  depth. 

For  cabinet  bench  top  conversion,  order  one 

pair;  for  unit  bench,  two  pairs. 

4’ 

6000-S-436 

5' 

36” 

6000-S-536 

6' 

6000-S-636 

HALLOWELL  HALCO-TOP 

4’ 

6000-H-424 

Wear-resistant  facings  of  wood  fibers  and  resins 

5' 

24” 

6000-H-524 

scientifically  combined  under  heat  and  pressure. 

6' 

6000-H-624 

Strong  solid  wood  composition  core.  Tan 

surface  coated  to  resist  oil.  grease,  chemicals. 
Non-conductive  surface.  Ideal  for  use  in 

4' 

6000-H-430 

electronic  applications.  Can  be  sanded  and 

5' 

30” 

6000-H-530 

re-finished  like  natural  hardwood.  Overall 

6' 

6000-H-630 

thickness  1 -3/4  . 

4' 

6000-H-436 

5' 

36” 

6000-H-536 

6’ 

6000-H-636 

hardboard  top 

4’ 

6000-M-424 

3/16”  tempered  hardboard  over  heavy  gauge 

5' 

23-1/2* 

6000-M-524 

steel  top.  Top  is  2-3/16"  overall  height.  To 

6’ 

6000-M-624 

convert  for  use  on  unit  benches  with  top 

depth  of  23-1/2”,  order  one  pair  of  top 

channels  (Part  No  6001-24);  for  top  depth 

4' 

6000-M-429 

of  29”,  one  pair  Part  No.  6001  -29. 

5' 

29” 

6000-M-529 

* 

6' 

6000 -M -629 

4' 

6000-M-436 

5' 

36” 

6000-M-536 

6' 

6000-M-636 

HARDWOOD  TOP 

4' 

6000-W-424 

Vertically  laminated  strips  of  natural  hardwood 

5* 

24” 

6000-W-524 

electronically  bonded  for  uniform  adhesion. 

6' 

6000-W-624 

Edge-gram  construction.  All  surfaces  finished 

with  clear  shellac  or  lacquer  Overall  thickness 

1-3/4” 

4' 

6000- W -430 

5' 

30” 

6000-W-530 

IT 

6' 

6000-W-630 

4' 

6000-W-436 

5' 

36” 

6000  W-536 

6’ 

6000  W-636 

89 
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HALLO  WELL 


WORK  STATION  ACCESSORIES 


Dimensions 

Len ./ 

Width  Depth  Height 


Pert  Number 


BACK^OARD^^*^ 

4' 

_ 

4-1/4" 

6016-4 

Extends  above  work  surface 

5' 

~ 

4-1/4" 

6016-5 

of  bench.  Top  flanged  for 
strength  and  safety. 

6' 

4-1/4" 

6016-6 

er*  — 

:or  Bene 

h 

Depth 

Nag*" 

23-1/2" 

6020-24 

29" 

6020-29 

END  PIECES 

Extend  above  work  surface 

36" 

6020-36 

of  bench.  Furnished  in 

23-1/2"  or  24" 

6022  24 

pairs,  one  right  hand  and 

one  left.  Part  No  6020  is 

29"  or  30" 

6022-30 

for  6000-S  steel  top  on 
open  benches  only.  Part 

No.  6022  for  all  others. 

36" 

6022-36 

Len./ 

Width 

Depth 

Height 

e 1  % 
TOP  SHELF 

4' 

10" 

12" 

6024-4 

Keeps  equipment  and 
parts  off  work  surface. 

5' 

10" 

12" 

6024-5 

10-3/4"  clear  height 
under  shelf. 

6' 

10" 

12" 

6024-6 

For  Top 

Length 

WIREMOLD®  SECTION 
Continuous  outlet  sections 
are  underwriters'  approved. 
Equipped  with  15A-125V 
black  three-prong  grounded 

4' 

6025-4 

receptacles.  Standard 
lengths  are  1-3/8"  longer 

5’ 

6025-5 

than  tops  to  accommodate 
lead-in  wiring.  Aluminum 
finish.  Last  digit  of  model 
number  shows  number 
of  outlets. 

6’ 

6025-6 

If 

Depth 

Height 

ELECTRICAL  PANEL 
Mounts  on  rear  of  bench 

4' 

6" 

7-11/16" 

6040-4 

top  Knockouts  for 
standard  electrical  boxes 

5' 

6" 

7-11/16" 

6040-5 

and  receptacles.  2  each 
side  on  4'  models;  4  each 
side  on  5'  and  6'  models 

Four  7/8"  diameter 
knockouts  each  end 
for  cable  connection. 

6' 

6" 

7-11/16” 

6040-6 

Part  Number 


CYLINDER  LOCK 

Fits  bench  drawers.  Easily 
installed.  Has  satin  finish 
and  is  master  keyed.  Two 
keys  included. 


6300 


Width 

Depth 

Height 

12-1/8" 

6" 

1" 

SLIDING  TRAYS 

Ideal  for  storing  gages 
tools,  or  small  parts  in 
drawers. 

18-5/8" 

6" 

1" 

Inside  Size 

14" 

19-7/8" 

5" 

BENCH  DRAWERS 

Sturdy  construction,  re¬ 
cessed  pull,  attractive  ribbed 

20" 

19-7/8" 

6" 

front  with  knockout  for 
cylinder  locks  or  padlock 

Outside  Size 

15-3/16" 

20-5/16" 

6-3/8" 

hasp.  Smooth,  quiet  nylon 
roller  bearings.  Order 

correct  mounting  kit 
below. 

_ 

6305-14  14" 
draw 
width 

6305-20  20" 
draws* 
width 


For  Top  Depth 


6320-1420 

6320-2020 


I 


drawer  mounting  kits 

FOR  STEEL  TOPS 
Contains  channels  and  hard¬ 
ware  for  mounting  drawer 
under  steel  or  hardboard 
covered  steel  tops. 


23-1/2'* 

29" 

36" 


FOR  WOOD  TOPS 
Kit  for  mounting  drawer  under  Wood 
Tops  or  Halco-Tops.  Contains  four 
1/4"  x  1”  slotted  hex  head  screws. 


FOR  STACKING 

Kit  for  mounting  one  drawer  under 
another  or  for  mounting  drawer  in 
tool  stands,  etc.  Contains  four 
1/4"  x  3/8"  bolts  with  nuts  and 
lockwashers. 


6321-24 
6321  29 
6321-36 


6322 


6323 


I 


STORAGE  WALL  UNITS 
Use  as  small  parts  storage  units  on 
top  shelf  above  benches,  under  o* 
along  side  benches.  See  page  98  <o* 
further  details  and  models  availed 


FEATURES  From  a  broad  selection  of  tops 
and  storage  bases,  components  can  be  keyed 
into  virtually  any  laboratory  operation-research, 
testing,  hospitals,  schools  and  libraries.  Ideal  for 
use  where  the  work-storage  requirements  are 
complex  and  continually  changing. 
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HALLO  WELL 

RESEARCH  AND  ENGINEERING  STATIONS 

Tops  are  laminated  hardwood,  Halco- 
Top,  or  self  edged  laminated  plastic. 
Provide  an  ample  work  surface  and  a 
clean,  neat  appearance.  Resistant  to 
wear,  scrapes,  dents  and  liquid  spills. 


loth  file  and  storage  drawers  have  cradle- 
ype  progressive  suspension  with  ball 
tearing  rollers.  Unique  vertical  construc- 
ion  and  snap-m  tracks  enable  different 
ized  drawers  to  be  interchanged  as 
equired.  Drawer  units  are  available 
wth  or  without  locks. 


File  drawers  are  27"  deep  and  letter- 
width  for  storage  of  documents  and 
correspondence  files.  Have  cradle- 
type  progressive  suspension. 


Cabinets  have  one  shelf,  adjustable 
on  2"  centers,  and  locking  T-handle. 

Approximately  6.5  cu.  ft.  of  storage 
space  without  shelves. 

Utility  drawers  provide  convenient 
storage  for  microscope  slides  and 
other  small  items.  Slide  easily  on  box 
channel  runners  with  nylon  glides. 


r 


R/E  STATION  DRAWERS. 

Drawers,  in  three  sizes,  can  be  set  up  for  files, 
correspondence,  or  instrument  storage.  Finished 
in  ASA  No.  49  Gray. 


UTILITY  DRAWER. 

Size  15-1 /4"W.  x  25-5/8"D. 
x  2-1 /4"H.  Each  drawer  has 
two  removable  vertical 
dividers. 


STORAGE  DRAWER. 

Size  15-1/4  'W.  x  1 7"D. 
x4-3/4"H.  One-piece  con¬ 
struction  at  sides  and  bottom 
provides  added  strength. 


FILE  DRAWER 

Size:  15-1/4"W.  x  27"D. 
x  9-7/8"H.  Finger  tip  con¬ 
trolled.  Positive  side  arm  locking 
compressor.  Hand  hold  in  rear 
for  removing  and  safe  handling. 


1 

HALLO  WELL 

RESEARCH  AND  ENGINEERING  STATIONS 

Select  the  R/E  station  to  suit  your  needs  from  the  wide 
variety  of  standard  models  shown.  Or,  custom  build  to 
your  functional  requirements  from  the  standard  com¬ 
ponents  shown  on  pages  94  and  95. 


-  -  -  -  -  - 
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MODEL  720 

- 

MODEL  721  MODEL  722 

Top 

Length 

Consists  of:  one  7000  top.  two 

7601  cabinet  pedestals 

Consists  of.  one  7000  top,  one 

7601  cabinet  pedestal,  one  7603 
3-drawer  pedestal 

Consists  of  one  7000  top,  one 

7601  cabinet  pedestal,  one  7602 

2-drawer  pedestal 

Halco-Top 

Halco-Top 

Halco-Top 

5* 

6' 

720-H-530 

720-H-630 

721-H-530 

721  -H -630 

722-H  530 

722-H-630 

5' 

6' 

Plastic  Top 

Plastic  Top 

Plastic  T op 

720-SE  530 

720-SE-630 

721-SE-530 

721-SE-630 

722-SE-530 

722-SE-630  J 

5' 

6' 

Hardwood  Top 

Hardwood  Top 

Hardwood  Top 

720-W-530 

720-W-630 

721-W-530 

721-W-630 

722-W-530 

722-W-630  __  L 

IS 

I 

%  II 

P 

Top 

Length 

MODEL  723 

MODEL  724 

MODEL  725  _ _ J 

Consists  of  one  7000  top,  one 

7601  cabinet  pedestal,  one  7606 

6-drawer  pedestal 

Consists  of:  one  7000  top,  one 

7603  3-drawer  pedestal,  one 

7605  5-drawer  pedestal 

Consists  of  one  7000  top,  one 

7602  2-drawer  pedestal,  one 

7608  8-drawer  pedestal 

5' 

6' 

Halco-Top 

Halco-Top 

Halco-Top 

723-H-530 

723-H-630 

724-H-530 

724-H-630 

725-H-530 

725-H-630 

5' 

6' 

Plastic  Top 

Plastic  Top 

Plastic  Top 

723-SE-530 

723-SE-630 

724-SE-530 

724-SE-630 

725-SE-530 

725-SE-630  ^ 

5' 

6* 

Hardwood  Top 

Hardwood  Top 

723-W-530 

723-W-630 

724-W-530 

724-W-630 

725-W-530 

725-W-630  ^ 

NOTES  1  Model*  are  29’’  high  plus  top  thickness  1-3/4“  for  Halco-Top.  1-1/4”  for  plasti 

2.  Tops  are  30“  deep  by  5‘  or  6'  long. 

3  Base  units  are  all-welded  steel,  manufactured  to  high  quality  furniture  standard- 
  .  4  See  pages  94  and  95  for  components 

c,  and  1-3/4"  for  hardwood. 

i. 
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RESEARCH  AND  ENGINEERING  STATIONS 


Top 

Length 


MODEL  726 


MODEL  727 


Consists  of  :  one  7000  top.  one  7604 
4-drawer  pedestal,  one  7606  6-drawer 
pedestal 


Halco-Top 


726-H-530 

726-H-630 


Plastic  Top 


726-SE-530 

726-SE-630 


Consists  of:  one  7000  top.  one 
7604  4-drawer  pedestal,  one 
7612  end  panel 


Halco-Top 


727-H-530 

727-H-630 


Plastic  Top 


727-SE-530 

727-SE-630 


MODEL  728 


Consists  of:  one  7000  top.  one 
7606  6-drawer  pedestal,  one 
7612  end  panel 


Halco-T  op 


728 -H -530 

728- H -630 


Plastic  Top 


728  SE -530 
728-SE-630 


Hardwood  Top 


Hardwood  T op 


Hardwood  Top 


726-W-530 

726-W-630 


727-W-530 

727-W-630 


728-W-530 

728-W-630 


T* 

1 

HIT® 

MODEL  729 

MODEL  730 

MODEL  731 

Consists  of:  one  7000  top,  one 

7605  5-drawer  pedestal,  one 

7612  end  panel 

Consists  of:  two  7000  tops,  one 

7601  cabinet  pedestal,  one  7603 

3-drawer  pedestal,  one  7606 

6-drawer  pedestal 

7602  2-drawer  pedestal,  two 

7606  6-drawer  pedestals 

Halco-Top 

5' 

729-H-530 

730-H-530 

730-H-630 

731 -H -530 

731-H-630 

6' 

5' 

729-SE-530 

729-SE-630 

730-SE-530 

730-SE-630 

731-SE-530 

731-SE-630 

i 

Hardwood  Top 

5' 

■  6 

729-W-530 

729-W-630 

730-W-530 

730  W-630 

731 -W -530 

731  -W-630 

and  1-3/4"  for  hardwood. 

NOTES 


2.  Tops  are  30"  deep  by  5' or  6*  long.  . 

3.  Base  units  are  all-welded  steel,  manufactured  to  high  quality  furniture  sta  a 

4.  See  pages  94  and  95  for  components. _ 
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RESEARCH  AND  ENGINEERING  STATIONS 


MODEL  732 

MODEL  733 

MODEL  734 

Consists  of  two  7000  tops,  one 

Consists  of.  two  7000  tops,  one  7601 

Consists  of:  two  7000  tops,  one  7602 

7601  cabinet  pedestal,  one  7604 

cabinet  pedestal,  one  7603  3-drawer 

2-drawer  pedestal,  one  7604  4-drawer 

4-drawer  pedestal,  one  7606  6- 

pedestal,  one  7608  8-drawer  pedestal. 

pedestal,  one  7605  5-drawer  pedestal, 

Top 

Length 

drawer  pedestal,  one  7612  end  panel 

one  7612  end  panel 

one  7612  end  panel 

Halco-Top 

Halco-Top 

Halco-Top 

5‘ 

732-H-530 

733-H-530 

734-H-530 

6‘ 

732-H-630 

733-H-630 

734-H-630 

Plastic  Top 

Plastic  Top 

Plastic  Top 

5' 

732-SE-530 

733-SE-530 

734-SE  530 

6’ 

732-SE-630 

733-SE-630 

734-SE-630  

Hardwood  Top 

Hardwood  Top 

Hardwood  Top 

5’ 

732-W-530 

733-W-530 

734-W-530 

6' 

732-W-630 

733-W-630 

734-W-630  

NOTES.  1.  Models  are  29"  high  plus  top  thickness:  1-3/4"  for  Halco-Top,  1-1/4"  for  plastic,  and  1-3/4"  for  hardwood. 

2.  Tops  are  30"  deep  by  5' or  6' long. 

3.  Base  units  are  all-welded  steel,  manufactured  to  high  quality  furniture  standards. 


R/E  STATION  COMPONENTS  AND  ACCESSORIES  -  TOPS 

Three  different  top  materials  available:  Halco-Top  ("H"),  Plastic  ("SE”), 

and  Hardwood  ("W").  All  tops  are  30”  deep. 

NOTE  Because  of  the  many  possible  pedestal  arrangements,  tops  must  be  drilled  in  the  field 


Halco-Top  ("H") 


Plastic  Top  ("SE") 


Hardwood  Top  ("W") 


Laminated  plastic  top  and  edges.  Color  gray 
Underside  has  moisture  resistant  "backer" 
sheet  covering. 


D. 

mensio 

is 

Di 

mensior 

is 

Len./ 

w.dth 

Depth 

Height 

Part  Number 

Len./ 

.Width 

Depth 

UamKi 

neignt 

Part  Number 

Len./ 

Width 

Depth 

Height 

Part  Numbi 

5' 

30" 

1%" 

7000-H-530 

5* 

30" 

1V6" 

7000 -SE -530 

5' 

30" 

116" 

7000-W-53C 

6' 

30" 

1%” 

7000-H-630 

6' 

30" 

1%*‘ 

7000-SE-630 

6’ 

30" 

116" 

7000-W-63C 
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HALLO  WELL 

R/E  STATION  PARTS  AND  ACCESSORIES 

CABINET  AND  DRAWER  PEDESTALS 


CABINET  2-DRAWER 

PEDESTAL  PEDESTAL 


CABINET  PEDESTAL  No.  7601 
All-welded,  completely  enclosed  cabinet  with  one  shelf 
adjustable  on  2"  centers  Door  hinges  on  either  right  or 
left  hand  side.  Has  locking  T-handle  with  two  keys. 

Not  master  keyed. 

DRAWER  PEDESTALS  No.  7602  thru  7608 
All-welded,  heavy  duty  construction.  Drawers  have  double 
walls  at  front,  with  drawer  backs  and  fronts  welded  directly 
to  drawer  bottom.  Sturdy  pulls  and  label  holder  hardware 
have  aluminum  satin  finish.  Plunger  type  lock  option. 
Simultaneously  locks  all  drawers. 

END  PANELS  No.  7612 

Contemporary  design  with  legs  of  1-1/4"  tubing. 

Threaded  insert  assures  proper  height  alignment. 

Available  with  or  without  filler  panel. 


SUB-BASE 


SUB-BASE  No.  7613 

Fits  under  storage  base  to  increase  overall  height. 
Available  in  two  sizes:  2-1/4"  for  31-1/4"  overall 
height;  4-1/2"  for  33-1/2"  overall  height. 


Dimansions 

Description 

Part  Number 

Width 

Depth 

Height 

17V 

28" 

29" 

Cabinet 

7601 

17V 

28" 

29" 

2-Drawer 

7602 

17V 

28" 

29" 

2-Drawer  with  lock 

7602-L 

17V 

28" 

29" 

3-Drawer 

7603 

17V 

28" 

29" 

3-Drawer  with  lock 

7603-L 

1 7  V 

28" 

29" 

4-Drawer 

7604 

17V 

28" 

29" 

4-Drawer  with  lock 

7604-L 

17V 

28" 

29" 

5-Drawer 

7605 

17  V 

28" 

29" 

5-Drawer  with  lock 

7605-L 

17V 

28" 

29" 

6-Drawer 

7606 

17  V 

28" 

29" 

6-Drawer  with  lock 

7606-L 

17V 

28" 

29" 

8-Drawer 

7608 

17V 

28" 

29" 

8-Drawer  with  lock 

7608-L 

END  F 

AN  ELS 

iv 

28" 

29" 

with  filler 

7612-29  F 

IV 

28" 

29" 

without  filler 

7612-29-WOF 

1 V 

28" 

31" 

with  filler 

7612-31-F 

IV 

28" 

31" 

without  filler 

761 2-31 -WOF 

IV 

28" 

33" 

with  filler 

7612-33-F 

1%" 

28" 

33" 

without  filler 

7612-33-WOF 

SUB  BASES 

IV 

28" 

2%" 

7613-2 

IV 

28" 

4V 

7613-4 
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HALLOWELL 


STORAGE  CABINETS 


FEATURES 

Functional,  durable,  adaptable.  Give  maximum 
protection  to  tools,  dies,  delicate  instruments, 
supplies,  and  personal  belongings.  Neat  and 
attractive  in  appearance. 


Cabinet  is  fabricated  from  cold  rolled 
heavy  gauge  steel  for  appearance  and 
durability. 


All  metal  parts  are  precision  engineered. 
No  bolt  heads  show  in  front  or  on  side 
panels. 


Shelf  support  strips  are  integral 
part  of  cabinet. 


Shelves  easily  adjust  up  or  down  in  2" 
increments.  Compound  channel 
design  for  added  strength. 


Doors  swing  out  quietly  a  full  180° 
Hinges  are  theft  proof  for  additional 
security  "HAT"  section  reinforced 


Positive  three-point  locking  (top,  center 
and  bottom)  assures  even  closure  all 
the  way  around. 


Chrome-plated  locking  handle  has 
built-in  groove  cylinder  lock. 


All-welded  door  frame  assembly,  joints 
are  offset  to  provide  for  complete 
flush  face.  Doors  are  factory  assembled 
in  frame  to  insure  accurate  fit. 


THE  BASIC  UNIT 
MODEL  800 

Model  800  is  the  basic  unii 
which  can  be  used  for  the 
storage  of  large  items.  Con 
verts  to  a  storage  cabinet 
by  the  addition  of  Kit  "S" 
to  a  wardrobe  cabinet  witfi 
Kit  "W”;  and  to  a  combi¬ 
nation  cabinet  with 
Kit  "C". 


Model 

* 

D 

-1 

1  800-3618 

36" 

18" 

78" 

800  3624 

36" 

24" 

78" 
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KIT  "S"  (STORAGE) 

Kit  S-3618  for  18"  deep  . 
Kit  S-3624  for  24"  deep  c 


KIT  "W"  (WARDROBE) 

Kit  W-3618  for  18"  deep  b.n«« 
Kit  W  3624  for  24"  deep 


KIT  "C"  (COMBINATION 
Kit  C-3618  for  18"  deep  * 
Kit  C-3624  for  24"  deep 


: 


[ 
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TORAGE  CABINETS 

FILM  OR  TAPE  STORAGE. 

Any  18"  deep  Hallowell  Cabinet  can  be  converted 
for  efficient  film  and  tape  storage  by  the  simple 
addition  of  these  all-welded  steel  racks.  Adjustable 


In  2”  increments.  Order 

according  to  table. 

_ ijigfUl 

s 

16  MM  RACK 

35  MM  &  COMPUTER 
TAPE  RACK 

No.  8016 

No.  8035 

26  openings  for  400' 

16  openings  for  400' 

to  1600’  cans 

to  1600'  cans 

Size  of  Storage  Cans 

Max.  No. 

of  Racks  per  Cabinet 

400'  or  600'  cans 

7 

800'  cans 

5 

1200'  or  1600’  cans 

4 

Computer  Tape  Cans 

4 

MODEL  815 

MODEL  835 

MODEL  855 

MODEL  1486 

Shelf 

Double  door  storage  cabinet 
with  four  shelves  adjustable 
on  2"  centers.  24"  model 
holds  more  than  36  cubic 
feet  of  material. 

Wardrobe  cabinet.  Double 
door-holds  12  to  16  heavy 
coats  or  jackets.  Full  width 
hat  shelf. 

Double  door  combination 
cabinet  Stores  supplies  as 
well  as  wardrobe.  Four 
shelves  adjustable  on  2” 
centers.  Full  width  hat  shelf 

Two  coat  hooks. 

Double  door  cabinet,  42" 
counter  height.  Has  two 
adjustable  shelves. 

Model  Number 

Model  Number 

18" 

24" 

815- S  18 

816- S-24 

815-W-18 

815-W-24 

855-C-18 

855-C-24 

1486-18 

1486  24 

NOTES  Cabinets  are  36”  wide,  78"  high  (except  model  1486) 
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HALLO  WELL 


STORAGE  WALLS 


FEATURES 

Hallowell  Storage  Walls  turn  dead  space  into  working 
storage  space.  Each  storage  wall  is  a  virtual  "honeycomb” 
of  individually  labeled  drawers  that  are  easy  to  see  and 
reach.  Super  strong,  rigid  construction.  Ideal  for  keeping 
and  cataloging  large  quantities  of  small  parts,  whatever 
the  business  or  industry. 


All  drawers  are  inter¬ 
changeable,  size  for  size. 


Dividing  shel**rl 


welded  to  ewe**1 


for  rigidity 


Drawer  pull  is  integral 
part  —  full  four-finger 
grip. 


Label  holders  are  integral 
part  of  front,  back  and 
drawer  dividers.  Accom¬ 
modates  3"  x  1"  label. 


slots  or  embossments  to  bind, 
hinder  or  bow  -  smoother 
drawer  operation. 


Cadmium  plated  dividers 
with  integral  label  holders 
Adjustable  in  1"  incremen 
Two  dividers  standard  with 
each  drawer. 


Special  internal  channel  is 
ribbed  and  slotted  on  1” 
centers.  Locates  and  locks- 
in  dividers  to  desired  com¬ 
partment  size. 


All-welded  wrap  around 
construction,  completely 
enclosed. 


Beaded  drawer  edge  for 
strength  and  safety. 


Case  embossed  for  stacking 
to  any  height. 


Overlapped  at  cornars 
and  center  post,  plusi 
double  weld,  provides 
strong,  sturdy  joints. 


Positive  locking  action  divider  snaps 
into  place  with  an  audible  "click”, 
interlocking  with  slotted  rib  to  elim¬ 
inate  drawer  bow.  Prevents  loss  or 
intermixing  of  small  parts.  Will  not 
disengage  accidentally. 
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STORAGE  WALLS 


12  drawers.  Each  2-5/8”  high.  8"  wide.  14  drawers.  Each  2-5/8"  high,  six  5-1/4”  wide,  eight  8"  wide. 

Divider  No.  1 183  Divider  No.  1 183  for  8"  drawers 

Divider  No.  1153  for  5-1/4”  drawers 


Dimensions 

Model  Number 

Dimensions 

Model  Number 

Width 

Depth 

Height 

Width 

Depth 

Height 

1111-12 

33-3/4” 

11-1/4” 

10-1/2” 

1111-14 

33-3/4” 

11-1/4” 

10-1/2” 

1117-12 

33-3/4” 

17-1/4" 

10-1/2” 

1117-14 

33-3/4” 

17-1/4” 

10-1/2" 

16  drawers.  Each  2-5/8”  high,  four  8”  wide,  twelve  5-1/4”  wide. 

Divider  No.  1183  for  8"  drawers 
Divider  No.  1153  for  5-1/4”  drawers 


Dimensions 

Dimensions 

Model  Number 

Width 

Depth 

Height 

Model  Number 

Width 

Depth 

Height 

1111-16 

1117-16 

33-3/4” 

33-3/4” 

11-1/4" 

17-1/4" 

10-1/2” 

10-1/2” 

1111-18 

1117-18 

33-3/4" 

33-3/4” 

11-1/4" 

17-1/4” 

10-1/2” 

10-1/2” 

BASES 

Use  when  units  rest  directly  on  floor. 


Part  Number 

Dimensions 

Width 

Depth 

Height 

1115 

33-3/4” 

11-1/4” 

4” 

1175 

33-3/4" 

17-1/4" 

4” 
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STORAGE  WALLS 


24  drawers.  Each  1*3/4”  high,  5*1/4"  wide  28  drawers  Each  1  -3/4"  high,  twelve  5*1/4”  wide,  sixteen  4”  wide 

Divider  No.  1152  Divider  No.  1 152  for  5*1/4"  drawers 

Divider  No  1 142  for  4"  drawers 


Model  Number 

Dimensions 

Model  Number 

Dimensions 

Width 

Depth 

Height 

Width 

Depth 

Height 

1111-24 

33-1/4” 

11-1/4” 

10-1/2" 

1111-28 

33-1/4” 

11-1/4" 

10-1/2" 

1117-24 

33-1/4” 

17-1/4” 

10-1/2" 

1117-28 

33-1/4” 

17-1/4” 

10-1/2" 

32  drawers.  Each  1-3/4”  high,  4"  wide. 
Divider  No  1142 


Dimensions 

Model  Number 

Width 

Depth 

Height 

1111-32 

33-1/4" 

11-1/4" 

10-1/2" 

1117-32 

33-1/4” 

17-1/4" 

10-1/2” 

1 1-A  kits  for  mounting  units  under  steel  tops.  11-8  kit  for  all  wood  top t 


Part  Number 

Depth 

11  -A -24 

24” 

11  -A  -29 

24” 

11  A  36 

36” 

11-B 

For  all  wood  tops 

EXTRA  DIVIDERS 


— -i 

Part  Number 

Width 

Hegh 

1142 

3-7/8” 

1-6  A" 

1152 

5-3/16” 

1-6  3” 

1163 

5-3/16” 

2-1/2” 

1183 

7-7/8” 

2-1/2” 

100 


features 

Strong,  sturdy  construction.  Designed  to  provide 
industrial  seating  in  the  correct  posture  for  best 
work  performance.  Wide  range  of  accessories: 
round  or  formed  seats,  angle  or  tubular  legs, 
castors  for  mobility,  cushions  for  extra  comfort. 
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TOOLS  AND  CHAIRS 

MODEL  1232  Knocked  Down 
(KD)  Package.  Steel  or  hard- 
board-covered  steel  seats.  Three 
basic  heights  each  adjustable  in  1" 
increments  to  five  different 
heights.  Steel  glides  are  standard. 
Stools  are  shipped  knocked  down 
(KD)  in  two  cartons  with  seats 
and  legs  in  separate  cartons.  Each 
KD  package  contains  parts  for  ten 
adjustable  stools.  Saves  valuable 
warehouse  space. 


Model  Number 

Description 

Adj.  Seat  Height  Range 

- - 1 

KD  Package  #1822.  Ten  Adjustable 

18”-22" 

1232-S-1822 

Stools,  Steel  Seats 

KD  Package  #1822,  Same  as  Above 

03 

K) 

NJ 

1232-M-1822 

with  Presdwood  Seats 

KD  Package  #2327,  Ten  Adjustable 

23"-27" 

1232-S-2327 

Stools.  Steel  Seats 

KD  Package  #2327,  Same  as  Above 

23"-27" 

1232-M-2327 

with  Presdwood  Seats 

KD  Package  #2832.  Ten  Adjustable 

28’ -32*' 

1232-S-2832 

Stools,  Steel  Seats 

KD  Package  #2832.  Same  as  Above 

28',-32” 

1232-M-2832 

with  Presdwood  Seats 
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HALLO  WELL 

STOOLS  AND  CHAIRS 

STANDARD  POSTURE  STOOLS  provide  economical 
seating  in  a  variety  of  models  and  sizes.  Have  14"  diameter 
steel  or  hardboard-covered  steel  seat. 


Model 

Fixed 

Description  Seat 

Height 

y  Glide  Steel 

.  . 

* 

Leg  Cap  Rubber 

X 

Leg  Cap  Rubbtr  &  S m 

18” 

1200-S-18 

1200-S-18A 

1200-S-18B 

22" 

1200-S-22 

1200-S-22A 

1200-S-22B 

Steel  Seat 

24” 

26” 

1200-S-24 

1200-S-26 

1200-S -24  A 

1200-S -26  A 

1200-S -24B 

1200-S-26B 

j||l 

28” 

1200-S  28 

1200-S-28A 

1200-S-28B 

30” 

1 200-S-30 

1200-S-30A 

1200-S-30B 

j 

18” 

1200-M-18 

1200-M-18A 

1200-M-18B 

22” 

1200-M-22 

1200-M-22A 

1200-M-228 

1 

24” 

1200-M-24 

1200-M-24A 

1200-M-24B 

26" 

1200-M-26 

1200-M-26A 

1200-M-26B 

28” 

1200-M-28 

1 200 -M -28  A 

1200-M-28B 

30” 

1200-M-30 

1200-M-30A 

1200-M-30B 

18” 

1206-S-18 

1206-S-18A 

- - 

1206-S-18B 

Steel  Seat 

22” 

1206-S-22 

1206-S  22 A 

1206-S-22B 

&  Clamped 

24” 

1206-S-24 

1206S-24A 

1206-S  24B 

Steel  Back 

26” 

1206-S-26 

1206-S -26  A 

1206-S  26B 

WMm 

28” 

1206-S -28 

1206-S-28A 

1206-S  28B  il 

1  \ 

30” 

1206-S-30 

1206-S  30A 

1206-S-30B 

18” 

1206-M- 18 

1206-M -18A 

1206-M  18B 

Hardboard  Seat 

22” 

1206-M-22 

1206-M -22  A 

1206-M  22B 

rrrx 

&  Clamped 

24” 

1206-M-24 

1206-M  -24A 

1206-M  248 

/  i  i 

Wood  Back 

26” 

1206-M-26 

1206-M -26  A 

1206-M  26B 

28” 

1 206 -M  28 

1206-M-28A 

1206-M -286 

/^o>\ 

30” 

1206-M -30 

1206-M -30  A 

1206-M  30B 

18" 

1206 -MS-18 

1206-MS-18A 

1206-MS  18B 

-  i 

Hardboard  Seat 

22” 

1206 -MS-22 

1206-MS-22A 

1206-MS  22B 

i 

&  Clamped 

24” 

1206 -MS-24 

1206-MS-24A 

1206-MS  24B  ' 

Steel  Back 

26” 

1206-MS-26 

1206-MS-26A 

1206-MS  268 

28” 

1 206-MS-28 

1206-MS-28A 

1206-MS-28B  T 

30” 

1206 -MS-30 

1206-MS  30A 

1206-MS  308 

18” 

1212-S-18 

1212-S-18A 

1212-S-18B 

Steel  Seat 

22” 

1212-S-22 

1212-S-22A 

1212-S-22B 

&  Hinged 

24” 

1212-S-24 

1212-S-24A 

1212-S-24P 

a 

Steel  Back 

26” 

1212-S-26 

121 2-S-26A 

1212-S  26B 

28” 

1212-S-28 

1212-S  28A 

1212-S-288 

/  \ 

30" 

1212-S-30 

1212-S-30A 

1212-S -30B  1 

18” 

1212-M-18 

1212-M-18A 

1212-M  189 

Hardboard  Seat 

22” 

1212-M-22 

1212-M-22A 

1212-M22B 

/  I  u 

&  Hinged 

24” 

1212-M-24 

1212-M-24A 

1212-M-246 

/  ||  \\ 

Wood  Back 

26” 

1212-M-26 

1212-M-26A 

1212-M-263 

28” 

1212-M-28 

1212-M-28A 

1212-M-281 

30” 

1212-M-30 

1212-M-30A 

1212-M-30L  i 

/  |  ^ 

18” 

1212-MS-18 

1212-MS-18A 

1212-MS-18B 

i 

Hardboard  Seat 

22” 

1212-MS-22 

1212-MS-22A 

1212-MS-229 

&  Hinged 

24” 

1 21 2-MS-24 

1212-MS-24A 

1212-MS-2-J' 

Steel  Back 

26” 

1212-MS-26 

1212-MS  26A 

1212-MS-2B 

28” 

1212-MS-28 

1212-MS-28A 

1212-MS-288 

i  no 

30” 

1212-MS-30 

1212-MS-30A 

1212-MS  30: 

n 


HALLO WEUL 


STOOLS  AND  CHAIRS 


$ 


Description 


Adj. 

S»*  ft 

Height  || 


Steel  Seat 


Hardboard  Seat 


Glide  Steel 


18"-22* 

23"-27* 

28"-32* 


18' -22" 
23"-27" 
28"-32" 


Steel  Seat 
&  Clamped 
Steel  Back 


l8"-22" 

23"-27” 

28"-32' 


Hardboard  Seat 
&  Clamped 
Wood  Back 


Hardboard  Seat 
&  Clamped 
Steel  Back 


18' -22' 
23"-27" 
28"-32’ 


18"-22 

23"-27' 

28"-32' 


1230-S-18 
1 230-S-23 
1230-S-28 


1230-M-18 

1230-M-23 

1230-M-28 


1233-S-18 

1233-S-23 

1233-S-28 


1233-M-18 

1233-M-23 

1233-M-28 


1233-MS-18 

1233-MS-23 

1233-MS-28 


1 


Leg  Cap  Rubber 


1230-S-18A 

1230-S-23A 

1230-S-28A 


1230-M-18A 

1230-M-23A 

1230-M-28A 


1233-S-18A 

1233-S-23A 

1233-S-28A 


1233-M  18A 
1233-M-23A 
1233-M-28A 


1233-MS-18A 

1233-MS  23A 
1233-MS  28A 


Leg  Cap  Rubber  &  Steel 


1230-S-18B 
1230-S-23B 
1 230-S-28B 


1230-M-18B 

1230-M-23B 

1230-M-28B 


1233-S-18B 

1233-S-23B 

1233-S-28B 


1233-M-18B 

1233-M-23B 

1233-M-28B 


1233-MS-18B 

1233-MS-23B 

1233-MS-28B 


Steel  Seat 
&  Hinged 
Steel  Back 


l8"-22‘ 

23"-27 

28"-32‘ 


1236-S-18 

1236-S-23 

1236-S-28 


1236-S-18A 

1236-S-23A 

1236-S-28A 


Hardboard  Seat 
&  Hinged 
Wood  Back 


18"-22" 
23"-27' 
28’ -32' 


1236-M-18 

1236-M-23 

1236-M-28 


1236-M-18A 
1236-M-23A 
1236-M  28A 


Hardboard  Seat 
&  Hinged 
Steel  Back 


l8"-22' 

23"-27 

28"-32' 


1236-MS-18 
1236 -MS-23 
1236 -MS-28 


1236-MS-18A 

1236-MS-23A 

1236-MS-28A 


1236-S-18B 

1236-S-23B 

1236-S-28B 


1236-M-18B 

1236-M-23B 

1236-M-28B 


1236-MS-18B 

1236-MS-23B 

1236-MS-28B 


TUBULAR  STOOLS  AND  CHAIRS  •  Ideal  for  lab,  classroom,  shop. 


Model 


Description 


Round  Seat 
No  Footrest 
With  Footrest 
With  Footrest 


Round  Seat 
Wood  hinged  back 
No  Footrest 
With  Footrest 
With  Footrest 


Shaped  Seat 
Wood  hinged  back 
No  Footrest 
With  Footrest 
With  Footrest 


Adj.  Seat 


17"-21" 
22  "-26'' 
27"-31" 


17"-21" 

22"-26" 

27"-31" 


1 7"-21 " 
22  "-26" 
27"-31" 


Description 


Filing  Stool 
14”  high 
Hardboard  Seat 
2"  Rubber  Casters 


Casters  Rubber 


Glide  Steel 

1241-R-17 

1241-R-22 

1241-R-27 


1245-R-1 7 
1245-R-22 
1 245-R-27 


1276-C-17 

1276-C-22 

1276-C-27 


Description 


Shaped  Seat 
Hinged-type 
Wood  Back 


Adj. 

Seat  Height 


18"-22” 


22"-26" 


Casters  Rubber 


1241-R-17C 

1241-R-22C 

1241-R-27C 


1245-R-17C 

1245-R-22C 

1245-R-27C 


1276-C-17C 

1276-C-22C 

1276-C-27C 


1255-W-18 


1255-W-22 


HALLO  WELL 


STOOLS  AND  CHAIRS 
PARTS  AND  ACCESSORIES 


Backs 

Include  Spring  Steel  rod  and  hardware 


Cushions 


Other  Accessories 


Clamp-Type  Back 
Adjustable  for  height  only 
For  Models 
1200,  1230  and  1232. 


Backrest  Cushion 
Fits  all  backs.  1”  foam 
pad  Snaps  on  easily 


Hardboard  Seat 

12-3/4"  diameter,  1/8"  thick. 
For  models  1200  thru  1236 


Steel  Back  12000  S 


Wood  Back  12000-W 


Gray  Vinyl  Cover  12030 

Gray  Fiber  Weave  Cover  12030-F 


Natural  Finish  12040-M 


Round  Seat  Cushion 
Fits  all  round  seats. 
1"  foam  cushion. 


Rubber  Leg  Caps 

Fits  all  stools  and  chairs 
Except  1241.  1245  and  1276. 
Set  of  four 


Hinged-Type  Back 
Adjustable  for  height  and  angle 
For  Models 
1200,  1230  and  1232 


Steel  Back  12020-S 
Wood  Back  12020-W 


For  Model  1241 
Wood  Back  12022-W 


Gray  Vinyl  Cover  12032 

Gray  Fiber  Seave  Cover  12032-F 


Shaped  Seat  Cushion 
1"  foam  cushion.  Easy 
Snap-on  installation. 


Gray  Vinyl  Cover  12034 

Gray  Fiber  Woave  Cover  12034-F 


12060 

12060-S 

All  Moulded  Rubber 
Rubber  with  Steel  Glide  Insert 


Swivel  Casters 
For  models  1 241 .  1 245  and 
1276  only  1 -5/8"  diameter. 
Set  of  four 


Rubber  12065 


FEATURES 

Trim,  attractive,  sturdy.  Combines  a  large,  smooth 
writing  surface  with  convenient  storage  in  pigeon¬ 
hole  top  units,  drawers,  or  cabinet  bases.  Basic 
desk  unit  can  be  wall  mounted. 
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HALLOWELL 

FOREMEN'S  DESKS 

Basic  desk  unit  is  37-3/4"  wide,  25"  deep,  7-1/4" 
high  in  front  and  16"  high  in  back.  Includes  pigeon 
hole  unit  and  drawer.  Overall  height  with  legs  is 
43-1/4"  in  front  and  52-1/2"  in  back. 


Drawers  are  23-7/8"  wide.  23"  deep,  and 


on  2"  centers  for 
adjustment  of  lower 
shelf.  Lower  shelf  is 
12"  deep. 
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HALLO  WELL 

FOREMEN'S  DESKS 

MODEL  14013 


MODEL  14014 


Consists  of 


Qty. 


Part 

No. 


Consists  of  Model  1 401 3.  plus: 


Description 


Qty. 


Basic  Desk  Unit 
with  pigeonhole 
top  and  drawer 
Lower  shelf,  pair 
of  shelf  supports, 
and  4  legs. 


Part 

No. 


Description 


Extra  Drawer 


With  casters, 
specify  14013-C 


With  casters, 
specify  14014-C 
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HALLO  WELL 

FOREMEN'S  DESKS 

faeaeii) 


Extra  Pigeonhole  Unit 
Mounts  above  regular  pigeonhole  top 
unit.  37-3/4''  wide,  8-3/4"  deep,  7" 
high.  Hardware  included. 

Part  No.  14001 


Cabinet  Base 

Door  clearance  is  33-1/4”  wide  x 
27-1/2”  high.  Cabinet  23-1/4”  deep 
has  shelf  35-3/4”  wide  x  22-1/8” 
deep  adjustable  on  2”  centers. 
Chrome  locking  T  handle. 

Part  No.  14008 


MODEL  14018 


Consists  of: 


Part 

Qty. 

No. 

Description 

1 

14010 

Basic  Desk  Unit 
with  pigeonhole 
top  and  drawer 

1 

14012 

Wall  brackets. 

set 

k 

r 


Extra  Drawer  Unit 
23-7/8”  wide,  3”  high 
23”  deep,  inside.  Chrome 
cylinder  lock. 

Part  No.  14003 


Desk  Body  Unit 

37-3/4”  wide.  25”  deep.  7-1/4"  high  at  front,. 
16”  high  at  back.  Drawer  is  23-7/8"  wide,  23 
deep  and  3”  high.  Includes  pigeonhole  unit 
with  end  opening.  12-1/8”  wide  center  12  . 
All  3"  high.  8-3/4”  deep. 

Part  No.  14010 


Desk  Legs  and  Lower  Shelf 
Set  of  four  legs.  42-1/2”  high. 
One  shelf.  12”  deep  and 
one  pair  shelf  support  angles. 
Part  No.  14004 


0s 


Wall  Brackets 
Part  No.  14012 


3”  Dia.  Casters  —  Set  of  4 
(Use  with  No.  14008  Cabinet) 
14850R  Rubber  14850S  Steel 
2”  Dia.  Casters  -  Set  of  4 
Stem  type,  rubber 
2  w/wheel  locks 
Use  on  14004  legs 
14019  Rubber 
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HALLO  WELL 


INDUSTRIAL  CABINETS 


FEATURES  -  All-Purpose  Cabinets 
Wide  selection  including  wall  and  floor  models.  Fine  for 
safe,  nearby  storage  of  valuable  tools,  parts,  supplies. 
Sturdy  heavy  gage  steel  construction.  Doors  have  chrome 
locking  handles.  Portable  models  available.  Can  be  used 
to  mount  vise,  grinder,  or  office  machine. 


Top  of  cabinet  is  sloped  to 
facilitate  cleaning  and  com¬ 
plete  the  smooth  modern 
appearance. 


A  versatile  all-welded  enclosed 
wall  cabinet  that  provides 
valuable  storage  space  over 
work  stations  and  on  wall 
areas  adjacent  to  machine 
tools  and  activity  centers. 


Two  shelves  adjust  on  2  inch 
centers  with  shelf  support 
strips  an  integral  part  of  the 
cabinet. 


Locking  "Tee”  handle  with 
inset  cylinder  lock  provides 
security  for  stored  materials 
Has  a  two-point  locking 
bar  mechanism. 


Width 

Depth 

Height 

Model 

24" 

12" 

Front  30” 

Back  33" 

1469-1224 

IHI 


HALLO  WELL 


INDUSTRIAL  CABINETS 


Modal  and  Description 


Width 


Depth 


Height 


Model  Number 


SHELVES  adjust  on  2"  centers  without  the  use  of 
tools.  Two  full  width  shelves  give  you  complete 
flexibility  in  your  storage  requirements. 

HEAVY  DUTY  TOP  has  a  1"  flange  extended 
above  the  working  surface  on  the  sides  and  back 
to  prevent  tools  and  parts  from  rolling  off.  Height 
of  cabinet  (excluding  the  1"  flange)  measures  35” 
including  4"  legs. 

REINFORCED  DOOR  has  chrome  finish  "tee" 
locking  handle  to  secure  the  door  at  top  and 
bottom.  Two  keys  are  provided. 


19-3/8" 


19-3/8" 


19-3/8" 


18" 


36" 
with 
4"  feet 


18" 


35-3/4" 

with 

3"  casters 


18- 


extra 

shelf 


1470-1820 


1472-1820R 


14700 


DETACHABLE  4"  FEET  or  3”  swivel  type 
rubber  casters  are  available  with  this  unit. 


REINFORCED  SHELVES  in  two  sizes,  provides 
the  needed  storage  area.  One  shelf  adjusts  on  2" 
increments.  Shelf  supports  are  a  part  of  the 
cabinet  -  no  tools  necessary  when  adjusting  shelf. 

STEEL  TOP  made  of  heavy  14  gauge  steel  has  1" 
flange  extended  above  work  surface  on  sides  and 
back  to  prevent  tools  and  parts  from  rolling  off. 
The  work  surface  (excluding  the  1"  flange) 
measures  35"  in  height  including  4"  tegs. 

DOUBLE  DOORS  are  pan  reinforced.  Right  hand 
door  has  chrome  finish  locking  "tee"  handle  to 
secure  the  door  at  the  top  and  bottom.  Two  keys 
are  provided. 

DETACHABLE  4"  FEET  or  3"  swivel  type  rubber 
casters  are  available  with  this  unit. 


36" 


36" 


36" 


36” 


36" 


36" 


18" 

36" 

with 

4" feet 

24" 

36" 

with 

4"  feet 

18" 

35-3/4" 

with 

3”  casters 

24" 

35-3/4" 

with 

3"  casters 

18" 

extra 

shelf 

24" 

extra 

shelf 

1480-1836 

1480-2436 

1482-1836 

1482-2436 

14800 

14820 


HALLOWELL  COUNTER  HIGH  STORAGE 
CABINETS  offer  the  same  quality  construction 
features  as  the  full  size  models  shown  on  the 
previous  page.  The  42  inch  height  provides  a 
imooth  surface  top  for  a  variety  of  uses. 
FULL-WELDED  CONSTRUCTION  of  frame 
gives  Strength  and  good  appearance  to  the 
cabinet  Right  hand  door  has  chrome-plated 
cylinder  locking  handle.  Three-point  locking 
(top,  center,  and  bottom)  will  keep  all  mate¬ 
rials  secure. 

TWO  ADJUSTABLE  SHELVES  on  2-.nch 
center  allows  flexible  storage  of  large  and 
small  items. 


36" 

36" 


18" 

24" 


42" 

42" 


1486-3618 

1486-3624 


HALLO  WELL 

STEEL  CARTS 

FEATURES  Sturdy  free-rolling  carts  carry  loads  up  to  500 
lbs.  Detachable  handle  can  be  used  at  either  end.  3"  deep 
beaded  edge  trays  accommodate  large  loads  safely.  Has  5" 
rubber  casters,  two  swivel  and  two  rigid.  Compact  design 
allows  use  in  narrow  aisles.  Trays  can  be  inverted  for  flat 
work  surface. 


Dimensions 

Width 

Depth 

Height 

MODEL 

16" 

24" 

30" 

36" 

32-1/4" 

32-1/4" 

Two  Trays 

1474-1630 

1474-2436 

16" 

24" 

30" 

36" 

32-1/4" 
32-1  /A" 

Three  Trays 

1475-1630 

1475-2436 

16" 

24" 

30" 

36" 

58-1  /2" 
58-1/2" 

Five  Trays 

1476-1630 

1476-2436 

COMPONENTS 


SET  OF  4  LEGS 


14650  (pr.) 
Two  trays 
Width  30", 
Height  3" 


Depth  16", 


14651  (pr.) 

Two  trays 

Width  36".  Depth  24". 
Height  3" 


14653 

Two  rigid  casters 
5"  dia.  rubber  tread. 


FEATURES  Rugged,  durable,  mobile.  Moves  tools 
and  parts  directly  to  job  site  for  increased  productivity, 
then  serves  as  a  work  station. 
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HALLO  WELL 


TOOL  STANDS 


S.  1 


V  * 


c 


Flanged  trays  have  beaded  edge  for  safety. 


Welded  and  reinforced  tray  corners  for  strength. 


Drawers  have  all-welded 
steel  construction,  recessed 
handle  with  knockout  for 
cylinder  lock.  No  protrusions 
on  attractive  ribbed  front. 
Each  glides  on  nylon  roller 
bearings  for  smooth  opera¬ 
tion,  and  has  built-in  stop. 

It  is  removable  from  cover 
without  tools.  (Sliding  tray 
and  optional  padlock  attach¬ 
ment  available.) 


Trays  can  be  inverted  for 
smooth  flat  surface. 


Double  angle  legs  for  added 
rigidity.  Only  one  bolt  and 
nut  required  per  tray  corner. 


Rubber  or  steel  casters  available. 
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HALLO  WELL 

TOOL  STANDS 
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1  % 

% 

li 

t 

% 

Heigh 

MODEL  1420 

MODEL  1422 

MODEL  1424 

MODEL  1426 

t 

Basic  tool  stand  model. 

Two  trays.  18"  x  24"  x  1-1/2", 
mounted  on  32”  double  angle 
formed  legs.  2-1/2"  rubber  or 
steel  casters  optional. 

Consists  of  Model  1420,  plus 
one  14201  drawer  body  unit. 

Consists  of  Model  1422,  plus 
one  14201  drawer  body  unit. 

Consists  of  Model  1422,  plus 
one  14202  base  cabinet 

32' 

Glide:  Steel 

Gilds:  Steel 

Glide:  Steel 

Glide:  Steel 

1420-1824 

1422-1824 

1424-1824 

1426-1824 

3514 

Casters:  Rubber 

Casters-  Rubber 

Casters:  Rubber 

Casters.  Rubber 

- 

1 420-1 824-R 

1422-1824-R 

1424  1824-R 

1426-1824-R 

3514" 

Casters:  Steel 

Casters:  Steel 

Casters:  Steel 

Casters:  Steel 

1420-1824-S 

1422-1824-S 

1424-1824-S 

1426-1 824-S 

n 

if 

ise, 

| 

t 

t 

% 

Height 

MODI 

EL  1430 

MODEL  1432  1 

Three  trays,  18"  x  24"  x  1-1/2" 

mounted  on  32"  double  angle 
formed  legs.  2-1/2"  rubber  or 
steel  casters  optional. 

Three  trays.  20"  x  28"  x  1-1/2" 
mounted  on  32"  double  angle 
formed  legs.  2-1/2"  rubber  or 
steel  casters  optional. 

Consists  of  Model  1430-1824. 
plus  one  6320-1420  drawer  ' 

Consists  of  Model  1430-2028,  P,JS 
plus  one  6320-1420  drawe 

32" 

Glide.  Steel 

Glide:  Steel 

Glide:  Steel 

Glide:  Steel  ^ 

1430-1824 

1430-2028 

1432-1824 

1432-2028 

35V." 

Casters:  Rubber 

Casters:  Rubber 

Casters:  Rubber 

Casters:  Rubber 

1430-1824-R 

1 430-2028 -R 

1432-1 824-R 

'  i 

1432  2028 -R 

3514" 

1 1  •> 

Casters:  Steel 

Casters  Steel 

Casters:  Steel 

Casters:  Steel  ^ 

1430  1824  S 

1430-20 28 -S 

1 432-1 824-S 

1 432-2028 -S 

TOOL  STANDS 


MODEL  1434 

MODEL  1450 

MODEL  1451 

Height 

Consists  of  Model  1432-1824. 
plus  one  6320-1420  drawer. 

Consists  of  Model  1432-2028. 
plus  one  6320-1420  drawer. 

Three  trays,  24”  x  36”  x  1*1/2'  , 
mounted  on  32”  doublo  angle 
formed  legs.  2-1/2”  rubber  or 
steel  casters  optional. 

Consists  of  Model  1450.  plus 
one  6320  1420  drawor 

Glide:  Steel 

Glide:  Steel 

32” 

1434-1824 

1434-2028 

1450-2436 

1451-2436 

Castors:  Rubbor 

Casters:  Rubber 

Casters.  Rubber 

Casters:  Rubber 

35 ’4” 

1434  1824-R 

1434-2028-R 

1450-2436-R 

1451  -2436-R 

Casters.  Steel 

Casters:  Steel 

Casters:  Steel 

Casters:  Steel 

35  y.- 

1434  1824-S 

1434 -2028 -S 

- 

- 

Height 

MODEL  1456 

MODEL  1457 

MODEL  1458 

Consists  of  Model  1450,  plus  one 

1117-18  storage  wall. 

Consists  of  Model  1450,  plus'  one 
1117-24  storage  wall. 

Consists  of  Model  1450,  plus  one 

1 1 1 7-32  storage  wall . 

32" 

Glide:  Steel 

Glide:  Steel 

Glide:  Steel 

1456-2436 

1457  2436 

1458-2436 

35  Vi" 

Castors.  Rubber 

Casters:  Rubber 

Casters:  Rubber 

1466-2436-R 

1457-2436-R 

1458-2436-R 

TOOL  STAND  ACCESSORIES 


Drawer  Unit 

Part  No.  14201 

Two  drawers.  14 "  W  x  20"  D  x  5"  H 
Cylinder  Locks  available. 


Cabinet  Unit 

Part  No.  14202 

Enclosod  cabinet  14”  W  x  24”  D  x  14'  H. 
Door  has  chrome  lock  handle 
(Use  on  18"  x  24"  stand) 


Swivel  Casters  (Set  of  4) 

Ball  bearing  type- 

2-1/2"  dia  for  18”  x  24”  and  20"  x  28  tool  stands 
Part  No.  03508A  (Rubber) 

Part  No.  03509A  (Steel) 

3"  dia.  for  24”  x  36"  tool  stands 

Part  No.  03570A  (Rubber  only) 
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FEATURES  14"  and  20"  wide  drawers,  all-welded 
construction,  fully  enclosed.  Have  knock-outs  for 
cylinder  locks,  recessed  pulls,  attractive  ribbed  flush 
fronts.  Drawer  cases  bolt  together  and  to  bottom 
frame  and  top  tray.  5"  rubber,  swivel-type  casters 
provide  mobility.  Drawers  glide  on  nylon  rollers, 
have  built-in  stops,  and  are  easily  removed  without 
tools.  These  drawer  stands  provide  storage  and  easy 
mobility. 
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HALLO  WELL 

MOBILE  DRAWER  STANDS 

Consists  of  four  drawers,  14'' 
x  20"  x  5"  and  5"  rubber 
casters. 


Consists  of  three  drawers,  14’ 
x  20"  x  5"  and  5"  rubber 
casters. 


Consists  of  four  drawers.  20" 
x  20"  x  6"  and  5"  rubber 
casters. 


Consists  of  three  drawers,  20" 
x  20"  x  6"  and  5"  rubber 
casters. 


Kits  for  Mobile  Drawer  Stands 
Consist  of  1  top  tray,  1  platform  and  four 
5"  rubber,  swivel  casters  plus  hardware. 
Add  any  number  of  drawers. 


Part  No.  1460  A  for  14"  x  20"  drawer. 
Part  No.  ,462  B  for  20"  x  20"  drawer* 
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HALLOWELL 

LOCKERS 

FEATURES  Spacious  and  attractive;  efficient  and  roomy, 
strong,  secure,  and  durable.  Basic  construction  features  are 
shown  below.  As  standard  equipment,  Hallowell  lockers 
are  provided  with  flat  tops,  6"  legs,  and  standard  louvers. 
Optional  accessories  -  locks,  sloping  tops,  closed  bases,  and 
other  components  -  can  also  be  provided  to  meet  installa¬ 
tion  requirements.  Lockers  are  shipped  knocked  down  with 
complete,  easy  to  follow  assembly  and  installation  instructions. 


INVERTED  LOUVERS  Hallowell  lockers  have  unique 
modular  banks  of  inverted  louvers.  There  are  no  pro¬ 
truding  edges  to  be  damaged,  no  exposed  surfaces  to 
gather  dust  and  moisture.  This  is  truly  functional 
louver  design  that  provides  ample  interior  ventilation, 
adds  rigidity  to  the  doors,  and  reduces  locker  mainten¬ 
ance  and  upkeep  problems. 


STREAMLINED  HINGE  The  new 
Hallowell  locker  utilizes  smooth, 
unobtrusive  hinges  and  fastenings 
This  double  leafed  hinge  has  a  2" 
tight  pm  and  is  a  five  knuckle,  butt 
type  made  of  heavy  gauge  cold-rolled 
steel. 


DOOR  FRAME  MEMBERS  of  the 
Hallowell  locker  are  smooth,  heavy 
gauge  cold-rolled  steel  The  whole 
Hallowell  locker  is  built  to  take 
rough  treatment  —  the  welded  con¬ 
struction  makes  loosening  and 
rattling  impossible. 


VANDAL  PROOF  HANDLE 
Patent  No.  3.074.750  -  Using  a 
zinc  alloy  with  superior  qualities, 
die-cast  under  rigid  quality  control, 
Hallowell  has  achieved  the  ultimate 
in  locker  handle  design.  The  case 
shields  the  handle  slide  from  abuses 
such  as  kicking  or  pounding,  and  the 
entire  handle  unit  is  secured  to  the 
locker  at  6  individual  points.  The 
handle  case  prevents  the  padlock 
from  marring  the  locker  door 


BAKED  ON  ENAMEL  FINISH  All 
steel  surfaces  are  iron  phosphate 
coated  to  inhibit  rust  and  etch  the 
surface  for  maximum  paint  adhesion 
A  top  quality  enamel  is  uniformly 
applied  and  baked  on.  This  creates 
a  long  lasting  finish  easy  to  clean  and 
resistant  to  chipping  and  sunlight 
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HALLOWELL 

LOCKERS 

SINGLE  TIER  Most  popular 
of  all  lockers  -  provides 
storage  for  full  length  garments. 


»  ! 


t 


T 
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SHELF  9”  from  the 
top  for  small  items. 

HOOKS  12"  wide 
lockers  have  one  double 
prong  ceiling  hook  and 
two  single  prong  side 
hooks  15"  and  18" 
wide  lockers  have  one 
double  prong  ceiling 
hook  and  four  single 
prong  side  hooks. 

COAT  RODS  18”  and 
21"  deep  lockers  have 
a  coat  rod  instead  of 
ceiling  hooks. 

DOOR  The  Hallowell 
exclusive  automatic 
prelocking  device  is 
standard  on  this  model. 

The  unit  may  be  equipped 
with  a  padlock,  built-in 
combination  lock  or  a  flat 
key  lock.  (See  Accessories, 
page  122.) 

NUMBER  PLATES  In¬ 
cluded  for  each  door  — 
specify  numbering 
sequence  with  your  order. 

STOCKED  COLOR  Sand¬ 
piper  Tan.  Other  decorator 
colors  available.  Ask  your 
local  representative. 

SHIPPED  -  KD  with  doors 
assembled  to  frame. 


ran 


SINGLE  TIER  -  ONE  WIDE  SECTION 


Dimensions 


Width  Depth  Height 


12 

18 


72 

72 


660032 

660040 


SINGLE  TIER  -  THREE  WIDE  SECTION 


12 

12 


Depth 


12 

18 


660033 

660041 


DOUBLE  TIER  Ideal  storage 
for  areas  where  full  length 
coats  are  not  worn. 


HOOKS  12"  wide  lockers 
have  one  double  prong 
ceiling  hook  and  two  single 
prong  side  hooks  15" 
wide  lockers  have  one 
double  prong  ceiling  hook 
and  four  single  prong  side 
hooks. 

DOOR  Equipped  with  the 
Hallowell  exclusive  pre¬ 
locking  device  for  maximum 
protection.  A  padlock, 
built-in  combination  or  flat 
key  lock  will  work  on  this 
unit.  (See  Accessories, 
page  1 22.) 

NUMBERPLATES  In¬ 
cluded  for  each  door  - 
specify  numbering  sequence 
with  your  order. 

STOCKED  COLOR  Sand 
piper  Tan  Other  decorator 
colors  available.  Ask  your 
local  representative. 

SHIPPED  -  KD  with  doors 
assembled  to  frame. 


t. 


DOUBLE  TIER  -  ONE  WIDE  SECTION 


Dimensions 

Width 

Depth 

Height 

Model 

12 

12 

36 

660096 

15 

18 

36 

660112 

1 

DOUBLE 

•  TIER  - 

-  THREE  WIDE  SECTION 

Dimensic 

ms 

Model 

Width 

Depth 

Height 

12 

12 

36 

660097 

15 

18 

36 

660113 

NOTE  Sizes  shown  are  per  locker  opening  -  for  overall  height  add  6  '  for  legs. 


MULTIPLE  TIER-5  HIGH  AND  6  HIGH  Ideal  for 
limited  storage  in  bowling  alleys,  gymnasiums  and 
many  industrial  applications.  Perfectly  suited  to 
areas  where  storage  of  bulky  apparel  is  not  involved. 
The  unit  is  available  in  five  or  six  high  sections. 


DOOR  Equipped  with  a  gravity  type  latch  that  keeps 
door  securely  closed  when  not  locked.  The  simplicity 
of  this  latch  (no  springs  or  parts  to  bend)  assures  de¬ 
pendable  operation  and  maximum  security.  Padlocks 
or  flat  key  locks  may  be  used  for  secure  storage.  (See 
Accessories,  page  122.) 

NUMBER  PLATES  Included  for  each  door  -  specify 
numbering  sequence  with  your  order. 

STOCKED  COLOR  Sandpiper  Tan  Other  decorator 
colors  available.  Ask  your  local  representative. 

SHIPPED  -  KD  with  doors  assembled  to  frame. 


F.O.B  Santa  Ana,  Calif. 


MULTIPLE  TIER-5  HIGH  -  ONE  WIDE  SECTION 


Opening  Size 

Width 

Depth 

Height 

Model 

12 

12 

12 

660172 

12 

15 

12 

660180 

MULTIPLE  TIER-5  HIGH  -  THREE  WIDE  SECTION 


Opening  Size 

Width 

Depth 

Height 

Model 

12 

12 

12 

660173 

12 

15 

12 

660181 

MULTIPLE  TIER-6  HIGH  -  ONE  WIDE  SECTION 


Opening  Size 

Width 

Depth 

Height 

Model 

12 

12 

12 

660176 

12 

15 

12 

660184 

MULTIPLE  TIER-6  HIGH  -  THREE  WIDE  SECTION 


Opening  Size 

Width 

Depth 

Height 

12 

12 

12 

12 

15 

12 

660177 

660185 


legs -66" 

Overall  height  for  6  tier  with  6"  legs  -  78" 
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HALLO  WELL 


SEVEN  PERSON  LOCKER  Model  consists  of  seven  small 
compartments  for  secure  storage  of  personal  belongings  and 
supplies  with  one  large  compartment  for  all  users  to  hang 
their  full  length  garments.  Large  compartment  has  coat  rod 
with  coat  hooks  on  the  sides. 


DOOR  Gravity  type  latch  on  small  compartments  with  automatic  pre¬ 
locking  device  on  large  door.  May  be  equipped  with  padlocks,  or  when 
equipped  with  flat  key  locks  the  seven  individual  compartments  are  keyed 
differently,  but  each  key  will  open  the  garment  compartment  door  (Spec 
ify  seven  to  pass  the  eighth  when  ordering  locks.) 

NUMBER  PLATES  Included  for  each  door  -  specify  numbering  sequence 
with  your  order 

STOCKED  COLOR  Sandpiper  Tan.  Other  decorator  colors  available.  Ask 
your  local  representative 


EIGHT  PERSON  LOCKER  Accommodates  eight  persons 
with  individual  storage  compartments  while  sharing  two  full 
length  coat  compartments.  Large  compartments  have  coat 
rods  with  coat  hooks  on  the  sides. 


DOOR  Large  door  has  aut°^t'C^^|^dlV|'th  ^dk^ks  or  when 

NUMBER  PLATES  Included  lor  -ch  doo,  -  *~"v 
sequence  with  your  order 

STOCKED  COLOR  Sendp.per  Ten  Other  <■«-— 

Ask  your  local  representative 
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HALLOWELL 

LOCKERS 

TWO  PERSON  LOCKER  The  ideal  locker  when  a  change 
of  clothes  is  involved  and  when  hats,  purses  and  other  personal 
items  are  to  be  stored.  Each  separate  small  compartment  door 
can  be  opened  only  when  companion  full  length  locker  is  open. 
Each  small  compartment  is  9"  high  with  the  coat  compartment 
7-1  /2"W.  x  54"H.  (overall  height  is  78"  with  6"  legs).  A  coat 
rod  and  side  hooks  are  standard  equipment  with  each  locker. 


SIXTEEN  PERSON  LOCKER  An  economical  unit  of 
sixteen  private  compartments  with  a  coat  rod  in  the 
center.  Each  unit  is  72"  wide  x  18"  deep  x  78"  high. 


DOOR  Unit  has  an  automatic 
prelocking  device  designed  for 
use  with  padlock,  built-in  com¬ 
bination  lock,  or  a  flat  key  lock. 
(See  Accessories,  page  122.) 

NUMBER  PLATES  Two  pair 
included  with  each  two  person 
lockers  -  specify  numbering 
sequence  with  your  order. 

STOCKED  COLOR  Sand¬ 
piper  Tan.  Other  decorator 
colors  available.  Ask  your 
local  representative. 

SHIPPED  —  KD  with  doors 
assembled  to  frame. 


DOOR  Each  com¬ 
partment  has  a 
gravity  type  latch 
that  keeps  door 
securely  closed  when 
not  locked.  Padlocks 
or  flat  key  locks  may 
be  used  for  secure 
individual  storage. 
(See  Accessories, 
page  1 22.) 

NUMBEfl  PLATES 

Included  for  each 
door  —specify  num¬ 
bering  sequence  with 
your  order. 

STOCKED  COLOR 
Sandpiper  Tan.  Other 
decorator  colors  avail¬ 
able.  Ask  your  local 

representative 


' 


SHIPPED  -  KD  with 
doors  assembled  to 
frame 
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LOCKERS 

PACKING  HOUSE  LOCKER  Hallowell's  single  tier  locker 
with  6"  sloping  top  is  specially  designed  to  comply  with 
the  Bureau  of  Animal  Industries  requirements.  Each  locker 
is  15"  wide,  18"  deep,  and  60"  high  (66"  at  rear). 


PACKING  HOUSE  LOCKER  -  ONE  WIDE  SECTION* 


Opening  Size 

Model 

Width 

Depth 

Height 

15" 

18” 

H 

660327 

Locker  Only 

15" 

_ 

|  32" 

16" 

781005 

Base  Only 

PACKING  HOUSE  LOCKER  -  THREE  WIDE  SECTION  * 

Opening  Size  1 


15" 

18" 

60" 

45" 

32" 

16" 

660328 
Locker  Only 


781006 
Base  Only 


*  Order  both  locker  ond  base  for 
complete  unit  —  overall  size  15 
wide  x  32"  deep  x  82"  high  in- 
eluding  sloping  top. 


a  complete  unit  —  overall  size  45 
wide  x  32"  deep  x  82"  high  in¬ 
cluding  sloping  top. 


BASE  Elevates  the  lockers  16”  off  the  floor 
per  B  A.I.  inspection  requirements.  The  base 
extends  in  front  with  an  1 1"  wide  wooden 
seat  Base  is  available  in  one  or  three  wide 
widths. 

SHELF  9”  from  the  top  for  storing  small 
items. 

HOOKS  Each  locker  has  a  coat  rod  with 
coat  hooks  at  the  sides. 

DOOR  The  Hallowell  automatic  prelocking 
device  is  standard  with  this  model.  The  unit 
may  be  equipped  with  padlock,  built-in 
^mb'nahonoraflat  key  lock.  (See  Acces¬ 
sories,  page  122.) 

NUMBER  PLATES  Included  ,oreac^°°' 

-  speedy  numbering  sequence  when  ordering 

STOCKED  COLOR  Sandp.pe-  Tan  Other 
decorator  colors  available  Ask  your  local 
representative 

SHIPPED  -  KD  with  doors  assembled  to 
frame. 

Minimum  quantity  per  order  50  openings 
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HALLOWELL 

LOCKER  ACCESSORIES 

EXTRA  NUMBER  PLATES 

Polished  aluminum  number  plates  with  numerals  etched, 
then  filled  with  black  enamel.  Fastened  to  doors  with  nuts 
and  bolts.  Please  specify  numbering  sequence  with  your 
order. 

NOTE:  Number  plates  are  furnished  with  all  Hallowell  lockers. 

Please  specify  numbering  sequence  with  your  order. 


LOCKS 

Locker  locks  must  be  ordered  separately. 
Popular  and  economical  flat  key  lock, 
(illustrated)  is  furnished  with  two  keys 
and  master  keyed  where  required.  Built- 
in  combination  locks  and  padlocks  are 
also  available.  Ask  your  local  represent¬ 
ative. 


Part  Number 

Flat  Key  Lock  291325 


Part  Number  429876 


SLOPING  EXTENSION  TOPS 

Promotes  better  housekeeping,  prevents  accumulation 
of  dust,  personal  effects,  and  debris  on  locker  tops. 
Available  in  one  wide  or  three  wide  units  that  bolt  to 
the  flat  top  lockers. 

STOCKED  COLOR  Sandpiper  Tan.  Other  decorator  colors 
available.  Ask  your  local  representative. 

SHIPPED  -  KD  to  save  freight. 


CLOSED  BASES 
Front  and  end  closed  bases 
provide  a  smart  flush  front 
appearance  —  prevent  accum¬ 
ulation  of  dust  and  debris  in 
inaccessible  areas  beneath 
lockers  making  locker  rooms 
easier  to  clean.  Bases  are 
bolted  between  6"  high  legs. 


Width 


Part  Number 


12”  12” 

12”  15” 

12”  18” 


661106 

661107 

661108 


15”  15” 

15”  18” 


661113 

661114 


ONE 

WIDE  SECTION 


18” 


18” 


18” 


21” 


661120 

661121 


12”  12” 

12”  15" 

12”  18” 


661136 

661137 

661138 


15” 


15” 


15” 


18” 


661143 

661144 


THREE 

WIDE  SECTION 


18”  18” 

18”  21” 


661150 

661151 


12” 

15” 

18” 


618043 

618053 

618063 


12” 

15” 

18” 

21” 


618203 

618213 

618223 

618233 
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HALLO  WELL 


LOCKER  ACCESSORIES 


LOCKER  ROOM  BENCHES 

Select  straight  grained  wood  with  clear  varnish 
finish  —  1-3/8"  thick  x  9-1/2"  wide.  Pedestals 
support  bench  top  approximately  17"  above 
floor  levels.  Adjustable  clamps  adapt  to  varia¬ 
tions  in  floor  levels. 

STOCKED  PEDESTAL  COLOR  49  Gray  -  Pedestal 
available  separately  if  desired. 


Length 

Part  Number 

5'10" 

660354 

7*10" 

660357 

8'10" 

660360 

9'10" 

660363 

Pedestal  Only 
Height-  16" 

780524 

F.O.B.  Santa  Ana.  Calif. 

LOCKER  SPECIFICATIONS 


FRAME  To  be  constructed  of  heavy  gauge  steel  uprights  and  heavy 
gauge  steel  cross  members,  with  four  projection  welds  at  each  of  the 
four  corners.  Upright  members  to  extend  to  the  floor,  forming  legs 
if  specified.  Tops,  bottoms,  and  interbottoms  of  lockers  to  be  bolted 
to  these  cross  members,  as  well  as  to  the  body  of  locker.  The  frame 
is  to  have  a  flush  exterior  and  smooth  finish. 

DOOR  Semi-flexible  type,  1 6  gauge  steel.  Doors  are  ventilated  with 
banks  of  inverted  louvers,  providing  flush  exterior  door  surface. 


BACKS  AND  SIDES  To  be  24  gauge,  unless  specified  otherwise.  All 
backs  have  3/4"  flanges.  All  exposed  sides  to  have  flanges  where  they 
intermember  with  backs,  making  double  flanges  at  all  exposed  rear 
corners.  All  exposed  ends  to  have  16  gauge  panel  ends  over  standard 
locker  ends  when  specified. 

TOPS  Flat  or  sloping  -  24  gauge  steel,  unless  specified  otherwise. 
Bolted  to  frame,  as  well  as  to  body  of  locker.  Rise  on  sloping  tops 
to  be  1 13  the  depth  of  the  locker. 


LATCHING  DEVICE  Box  locker  doors  to  be  used  with  a  padlock, 
dead-bolt  lock  or  without  locks,  must  have  a  positive  type  latch, 
which  will  keep  door  securely  closed  when  not  locked.  Box  locker 
doors  to  be  used  with  a  lock  having  a  beveled  spring  bolt  must  have  a  lip 
lip  extending  over  frame  to  protect  bolt.  Unless  specified  otherwise, 
all  lockers  18”  high  and  over  to  have  automatic  spring  bolt  action 
latching  device,  permitting  the  door  to  be  pre-locked;  that  is  locked 
before  the  door  is  closed  and  to  automatically  latch  in  locked  position 
when  the  door  is  pushed  shut.  Latch  bar  to  completely  enclosed 
latching  fingers,  thereby  making  device  non-pickable. 

SILENCING  DEVICE  Live  rubber. 

HANDLE  Stationary  handle  case  to  be  secured  to  door  at  six 
points;  the  handle  slide  must  be  fully  protected  at  top  and  bottom 
by  stationary  case  to  minimize  abuse.  Any  blow  directed  to  hits 
handle  will  be  absorbed  by  the  stationary  case  and  cannot  be  trans¬ 
mitted  to  the  handle  slide,  the  latching  mechanism,  or  the  lock  bolt. 

The  handle  must  not  provide  openings  or  surfaces  where  leverage 
may  be  applied  to  force  handle  upward  when  in  a  locked  position. 

All  parts  of  handle  to  be  cast  zinc  alloy,  with  a  bright  chrome  finish. 
Handle  must  provide  a  padlock  eye  for  3/8"  shackle  padlock,  and 
provide  a  padlock  strike  to  protect  finish  of  door. 

HINGES  Heavy  duty  2"  tight  pin,  full  loop,  five  knuckle,  butt-type 
oes  Hinges  to  be  securely  attached  to  frame  and  bolted  to  door 
.  ®  twQ  3/16"  x  7/16"  slotless  bolt  and  shake-proof  locking  Kep 
VVI  Hinge  pm  must  not  be  embossed  in  door  where  it  can  be  easily 
"utS'  a  ed  by  removing  hinge  clip.  Hinge  pin  must  be  so  constructed 
h  t  it  cannot  be  removed.  Doors  over  48"  high  to  have  three  hinges. 


SHELVES  Single  tier  lockers  54"  high  and  over  to  have  one  shelf 
as  standard.  Shelves  to  be  24  gauge,  with  formed  front  —  9"  from 
top  of  locker. 

COAT  RODS  To  be  furnished  in  single  tier  lockers  54"  high  and 
over  which  are  18"  or  more  in  depth. 

HOOKS  Rust  proofed.  Lockers  30"  or  over  in  height,  unless  speci 
fied  otherwise,  to  have  one  double-prong  ceiling  hook.  Lockers  18" 
and  over  to  have  2  side  hooks.  All  hooks  must  be  attached  with  a 
minimum  of  two  bolts. 

FINISH  All  steel  surfaces  are  thoroughly  cleaned  and  processed 
through  a  5-stage  bonding  and  rust  inhibitive  phosphate  treatment 
to  provide  a  chemically  clean  corrosion  inhibiting  surface  The 
finish  coat  shall  be  a  high  quality  enamel  that  is  electrostatically 
applied  and  baked  on.  The  film  thickness  of  paint  on  all  exposed 
locker  doors,  frames,  filler  panels,  baskets  and  racks  shall  average 
1 .5  mils.  The  film  thickness  of  paint  on  all  other  parts  shall  aver¬ 
age  1  mil. 

NUMBER  PLATES  To  be  non-corrosive,  with  3/8"  black  figures 
—  numbering  as  required. 

VENTILATION  Doors  are  ventilated  as  standard  with  modular 
banks  of  inverted  louvers,  which  provide  flush  exterior  door  surface 
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CUSTOM  SHEET  METAL  FABRICATION 


A  SPECIAL  CAPABILITY  A  glance  through  the  pages 
of  this  catalog  will  point  out  the  wide  variety  of  sheet 
metal  fabricated  products  and  components  that  have 
been  manufactured  and  sold  by  Hallowell.  In  addition, 
Hallowell  will  contract  to  manufacture  custom  products. 
Examples  of  these  contract  items  are  shown  here  to 
illustrate  the  wide  range  of  our  capabilities. 


If  you  have  the  need  for  custom  sheet  metal  fabrication 
in  production  quantities,  consider  our  capacity  for 
performance; 


■  400,000  square  feet  of  manufacturing  space  in  two 
plant  locations  with  manpower  and  equipment  geared 
for  production. 

■  Coil  steel  slit,  sheared,  and  edged  on  modern  equip¬ 
ment.  Over  75  power  presses  and  brakes  with  capacities 
to  1 ,000  tons.  Spot,  arc,  and  specialty  welding  equip¬ 
ment. 

■  Tool  rooms  equipped  for  production  and  maintenance 
of  tools,  dies,  jigs,  and  fixtures. 

■  Finishing  to  exacting  specifications  by  Electro- 
Deposition  and  Electro-Static  paint  systems. 

Inquiries  are  invited  for  additional  information,  engineering 
consultation  or  price  quotations.  Please  call  our  Contract 
Sales  Dept.,  or  write  Hallowell  Division,  Standard  Pressed 
Steel  Co.,  Hatfield,  Pa.  19440  or  Santa  Ana,  California, 
92702. 
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CUSTOM  SHEET  METAL  FABRICATION 


Modular  work  station  designed  for  shop 
or  lab  testing  and  assembly  work. 


Voting  machine  cabinet 
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CUSTOM  SHEET  METAL  FABRICATION 
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STORAGE  SYSTEMS 

HALLOWELL  “The  Storage  Systems  People" 

The  primary  function  of  warehouse  storage  operation  is 
the  accumulation  and  segration  of  stock  for  future 
order  filling  or  use  in  production.  An  efficient  system 
must  provide  for: 

1 .  Easy  access 

2.  Quick  storing  and  picking 

3.  Optimum  space  utilization 

4.  Minimum  personnel  requirements 

A  storage  system  requires  extensive  capabilities  in  design, 
engineering,  manufacturing  and  installation.  You  get  all 
this  from  one  source  -  Hallowell.  Hallowell  tailors  stor¬ 
age  systems  to  fit  your  needs.  Standardization  is  the  key 

—  a  new  dimension  for  storage  solutions. 

It  all  started  with  ERECTOMATIC  standard  flush  upright 
posts  with  one-piece  clips.  Then  multi-level  storage  — 
double  deck  and  triple  deck  -  utilizing  standard  cataloged 
components.  The  evolution  through  widespan  shelves  and 
ultimately  to  High  Density  storage  by  use  of  H-Posts  parts 

-  high  strength  tubular  posts  and  beams  compatible  with 
all  other  components  -  led  to  the  introduction  of  the 
Hallowell  Hustler.  This  travelling  order  picker  now  permits 
designs  of  High  Rise  storage  and  retrieval  systems. 
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HALLO  WELL 


STORAGE  SYSTEMS 


Whatever  your  requirements  may  be: 

Single  level  storage  with  special  equipment 
Multi-level  storage  -  double  or  triple  deck 
High  rise  storage  and  retrieval  with  order  picker 
Or  a  combination  of  these 

Hallowell  offers  total  systems  and  turn-key  responsibility... 
with  complete  in-house  technology  and  engineering  design. 

A  Hallowell  team  of  specialists  will  integrate  shelving,  deck¬ 
ing,  and  storage  machines  with  conveyors,  controls,  storage 
rack,  infeed  and  discharge  equipment,  computers  and  spe¬ 
cial  equipment  to  provide  the  most  efficient  and  economical 
answer  to  your  storage  needs. 

Call  or  write  your  nearest  distributor  or  our  Storage  Systems 
Sales  Department,  Hallowell  Division,  Standard  Pressed  Steel, 
Hatfield,  Pa.  19440,  Telephone  21 5-723-601 1 . 

Storage  Systems  Sales  Department 
Hallowell  Division 
Standard  Pressed  Steel 

Hatfield,  Pa.  19440 
Phone  215-723-6011 

2701  South  Harbor  Boulevard 
Santa  Ana,  California  92702 
Phone:  714-545-9311 
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A ltl«  End  Channel  Kick  Plate  .  58.  61 

Aisle  Supports  56' 60 

Aisle  Support.  Intermediate .  56*60 

Al*le  Support  Adapter  60 

Aisle  Support  Adapter  Hanger  60 

Ai»le  Support  Adapter  Poet  Spacer .  60 

Aisle  Support  Brace,  Intermediate  58 
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Arm  Clip.  Cantllevar  Shelving  .  71 

Back  Panel  Clip*  (Standard  Shelves)  29.  46 

Back  Panel  Clips  (Widespen  Shelves)  46 

Back  Panel  Connector  Strips  .  46 

Beck  Panels  29  45 
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Backs.  Stools  and  Chairs  104 
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Base  Strips  (Cantilever  Shelving) . 71 
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Basic  Cabinet  Bench  83 

Beaded  Front  Posts 


*  Horizontal  45  47  6 
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Bench  Cabinet.  Unit  88 
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Braces.  Sidesway  (H-Poet)  47 
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Cabinet  Base.  Foremen's  Desks  107 
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Grating.  Hardware  Kit  for  Mounting  58,  61 
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H-Post  Foot  Plate . 45' 
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Hallowed  Hustler  Order  Picker . 73 
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Channels.  Shelf  Reinforcing  28.45 
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Arm  . 71 
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Combination  45,  70 

Shelf  .  29.  46  70 
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Lockers  .  122-123 
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Stools  &  Chairs  104 
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Counter  Fronts  .  . 

Counter  Tops  (Fixed  Shelving)  . 33 
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Sixteen  Person  .  120 

Two  Person  120 


Main  Aisle  Support 
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Packing  House  Lockers 
Panels,  Beck 

Panels.  End  (Standard  Shelving) 
Panels.  End  (R/E  Stations) 

Panels.  Ledge 
Panel  Legs 

Panels.  Side  (Fixed  Shelving) 

Panels.  T 

Panels  &  Hooks  (Milling  Cutter) 
Pigeonhole  Unit  (Foremen's  Desks) 

Pipe  Column  . 

Plastic  Coupling 

Plastic  Top  (R/E  Stations) 
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40.  46 

30,  46 
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72-75 

4B-61 
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Plywood  Shelf  Adapter  . 71 

Portable  Work  Benches  . 78 

Posts 

Fixed  Shelving.  .  ,33 

Beaded,  Front .  28 

Beck  . 28 

T -Posts . 28 

H -Posts  . . 46,  70 

Post  Splice  Channel . 28 

Post  Web . 71 
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Seven  Person  Locker  . . 119 

Shelf  Adapter,  Plywood .  71 

Shelf  Arm .  . 71 
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(Standard  Shelving) . 31 
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QUICK  COUPLING  DIVISION 
PARKER  g)  HANNIFIN 

P.  0.  BOX  1359  •  8145  LEWIS  ROAD 

October  22,  1974 


?  ;  '.  s  :  '  .< 
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MINNEAPOLIS.  MINNESOTA  55440 


PHONE  612-544-7781 


Frank  W.  Rhea,  New  Mint  Project  Manager 
U.S.  Department  of  the  Treasury 
Denver  Mint 
320  W.  Colfax  Av. 

Denver,  Colorado  80204 

Dear  Mr.  Rhea: 


It  has  come  to  my  attention  that  you  are  currently  involved  in  the 
design  and  construction  of  a  new  plant  facility.  Projects  of  this 
type  often  involve  the  selection  of  quick  couplings  for  plant  opera¬ 
tions.  We  at  the  Quick  Coupling  Division  are  most  interested  in 
assisting  you  in  this  regard. 

We  are  one  of  the  world's  largest  manufacturers  of  quick  connective 
fittings.  Parker  Quick  Couplings  are  used  to  quickly  and  easily  connect 
flexible  and  rigid  fluid  lines  in  a  variety  of  service  applications 
without  the  use  of  tools.  Parker-Hannifin  offers  a  large  selection  of 
specialized  coupling  designs,  suitable  for  the  most  demanding  applica¬ 
tions.  Couplers  capable  of  working  pressures  from  vacuum  to  5000  psi 
for  use  with  hose,  plastic  tubing,  metal  tubing  and  rigid  port  connec¬ 
tions  are  available.  Our  breadth  of  line  and  attention  to  high  quality 
offers  the  designer  and  the  user  a  reliable,  efficient  and  relatively 
inexpensive  solution  to  many  fluid  system  interface  problems. 

Enclosed  you  will  find  a  postage  paid  reply  card  entitling  you  to  re¬ 
ceive  our  new  Quick  Coupling  Selection  Guide  and  Catalog.  This  publi¬ 
cation  will  serve  as  an  invaluable  tool  when  choosing  the  proper  quick 
coupling  for  your  application.  You  will  also  notice  a  "problem"  category 
on  the  reply  card.  If  you  have  a  new  or  difficult  application,  let  me 
know  by  providing  a  brief  description.  I  will  do  my  best  to  find  you  a 
solution . 

Thank  you  for  your  consideration  and  I  look  forward  to  sending  you  your 
Selection  Guide  in  the  near  future. 


Sincerely , 

D.  R.  Cameron 
Industrial  Sales  Manager 
Quick  Coupling  Division 
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OFFICE  OF 

SUPERINTENDENT 

U.  S.  MINT  AT  DENVER 


CYLINDERS 


SUEffCR 


CINCINNATI,  OHIO  45242 


SUtfffH  CYLINDERS 
THE  MUSCLES  OF  AUTOMATION 


•  The  only  business  of  The  Shpffor 

“Muscles  of  Automation”  —  pneumatir  !s  mar|ufacture  of 

decelerators.  On  the  pages  of  this  bulletin  wJ'h  draul.,c  oy'inders  and  linear 

of  each  of  our  cataloged  product  lines  A  rnm  ave  9|Ven  a  brief  description 
sions,  variations,  construction  details  enn^i  ■  ®  bulletin  deluding  dimen- 
accessories  is  available  for  each  line Ask application  data,  and 
factory.  •  Ask  our  distributor  or  contact  the 

•  In  addition  to  our  cataloged  lines,  we  havp  th. 

produce  special  cylinders  to  meet your  tUfuilSif apabillty ' and  willingness  to 
Please  do  not  hesitate  to  request  a  nnlt  ,  0r  exacting  requirements 
you  will  be  pleased  to  discover  that  our  prices  ^he/her  special  or  standard! 
celled.  We  sincerely  hope  that  we  may  be  abL T  fa' r  and  0Ur  Quality  unex¬ 
power  requirements  in  the  near  future.  b'e  to  assjst  you  with  your  fluid 

The  Sheffer  Corporation,  located  in  Pin. 
lines  of  pneumatic  and  hydraulic  cviinn^  c!nnati-  Ohio,  market*  u,  ^ 
who  are  fluid  power  experts.  They  a  e  Z*  hrou9h  a  network  o  'ri'  .ri^f5* 
United  States  and  carry  other  fluid  nrf  °Cated  in  every  inductr-  dlstnbutors 
sign  and  responsibility.  For  the  distdbm?rC°mp°nents  to  offer  full  °f  !,he 

of  this  buHe.in  or  fhe  Ye„ow  Peg 2S?S£ 


currrrn 

wlJLI  I  LIV 

HYDRAULIC  MUSCLES 


•  For  years  mere  ^as  oeer  a  de~and  for  a  hydraulic  cy’  nder  piston  that  ex- 
h  c  :ec  the  era  fe  cf  cast  iron  r  -gs.  t"e  leak-tight  sealing  of  cup  seals,  and 
the  Ic  a  friction  cf  Tef  on.  A  piston  that  wot  d  tolerate  considerable  side-load- 

~z  a  :~cut  ca  ng  or  see'  rag  the  tube;  that  Mould  permit  easy,  out  infrequent. 
~"a  "te  nance,  a^c  aou  d  oe  eccac~  ca!  >  teas  b  e.  A  "ear  perfect  piston  for 
virtually  any  application.  The  Shelter  SUPPER  SEAL  PISTON  meets  these 
requ  regents  to  a  degree  that  is  astounding.  It  is  now  standard  on  the  HH 
Series  and  wi  be  ava  sole  on  other  series  of  hydrau!:c  cylinders  in  the  near 
future. 

•  A!  ser  es  of  Shelter  hydraulic  cy!  nders  except  the  CLH  clamp  cylinder 
series)  features  multi-ring  rod  seals.  These  “W”  type  seals  are  self-support- 
ng  at  the  center.  per'7'  ft  ng  "dependent  sea  "g  action  of  each  i  p.Sinceonly 
one  seai  at  a  time  wears  under  pressure,  life  is  greatly  ncreased  —  ike  hav¬ 
ing  spare  seals  built  in.  The  seals  are  se!f-adjusting  to  pressure  and  wear.  No 
leaks  —  no  troubles. 


•  Rod  glands  are  easily  removed  for  replacement  of  rod  seals  and  wiper.  In 
most  cases  it  is  not  necessary  to  demount  or  disassemble  the  cy!  nder.  Easier 
to  service  —  longer  lasting. 

•  Sheffer  cylinders  have  either  four  w  rench  fiats  or  spanner  holes  at  rod  end. 
This  makes  it  easy  for  your  w  orkmen  to  install  or  perform  maintenance  with¬ 
out  damaging  the  fine  hard  chrome  surface  of  the  piston  rod. 
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PNEUMATIC  MUSCLES 
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I  Sheffer  air  cylinders  are  “Lubed  for  Life’*.  All  dynamic  seals  in  Sheffer  air 
;ylinders.  %'  through  10'  bore,  are  Moly-filled.  Not  sprayed  or  coated,  the 
nolybdenum  disulphide  is  molded  into  the  sea!  as  part  cf  the  compound.  In 
addition  all  internal  cylinder  parts  are  coated  with  molybdenum  disulphide  at 
sme  of  assembly  Combine  this  with  the  excellent  lubrication  holding  charac- 
eristics  of  our  hard  anodized,  special  aluminum  alloy  tube  and  you  have  an 
air  cylinder  that,  in  normal  operation,  requires  no  further  lubrication  for  the 
entire  life  of  the  seals. 

»  Sheffer  “Lubed  for  Life”  air  cylinders  are  ideal  for  use  in  “instrument  air 
systems  where  other  components  demand  clean,  dry,  oil-free  air.  Supplemen- 
al  lubrication  will  not  adversely  affect  the  life  or  operation  of  our  cylinders. 
Vhere  lubricants  are  used,  selection  of  Sheffer  air  cylinders  provide  double- 
;afe  operation,  assuring  satisfactory  service  should  the  lubricator  run  dry  or 
abrication  fail  to  reach  the  cylinder  because  of  distance  or  low  volume  air 

movement. 

»  All  dynamic  seals  are  pressure  actuated  and  self-adjusting  to  wear. 

»  One-Diece  piston  assures  full  piston  thickness  bearing.  Piston  faces  are 
drilled,  grooved,  and  relieved  for  fast  air  flow  to  seals  to  eliminate  blow  by.  and 

minimize  breakaway. 


3 


CLH  SERIES 


•  The  Sheffer  CLH  Series,  also  described 
on  page  6  as  a  pneumatic  cylinder,  is  de¬ 
signed  for  hydraulic  service  up  to  1500  PSI. 
Its  compact  design  and  heavy  duty  con¬ 
struction  make  it  ideal  for  tooling  and  auto¬ 
mation  applications.  1  Vb"  bore — heads  only 
'\5/a"  square.  1",  2",  3"  and  4"  strokes  avail¬ 
able  from  stock.  Fractional  and  longer 
strokes  available  on  short  notice.  Rear 
flange,  front  flange,  side,  clevis,  pivot  and 
stud  mountings. 

WRITE  FOR  BULLETIN 


MH  SERIES 


•  Ten  bore  sizes  from  IVs"  to  8"  for  med¬ 
ium  pressure  hydraulic  service.  Up  to  2000 
psi  depending  on  bore  size.  Sheffer  tapered 
cushions  available  for  either  or  both  ends. 
Dimensionally  interchangeable,  with  20 
mounting  styles  and  a  wide  variety  of  rod 
diameters.  True  hydraulic  construction  with 
multi-lip,  no-leak,  rod  packings.  The  rod 
cartridge  containing  the  rod  seals  and  wiper 
is  externally  removable.  Standard  commer¬ 
cial,  cataloged  packings.  Four  wrench  flats. 
Case  hardened,  hard  chrome  plated  piston 
rods  are  standard  for  most  sizes. 

WRITE  FOR  BULLETIN 


HH  SERIES 
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•  High  pressure  hydraulic  cylinders  made 
with  machine  tool  precision  and  accuracy. 
IVs"  to  24"  bore  sizes.  Rated  at  3000  psi 
working  pressure,  up  to  5000  maximum 
shock  pressure.  Interchangeable  with  18 
mounting  styles.  Externally  removable 
multi-lip  rod  packings,  self-compensating 
for  wear.  No-leak  design  throughout.  New 
no  metal  to  metal”,  long  life,  low  friction 
Slipper  Seal  piston!  Rugged  construction 
with  top  quality  materials.  Also  available  as 
the  HA  series  for  high  pressure  air  service 
to  750  psi.  NPT  ports  are  standard;  straight 
thread  ports  at  no  extra  cost. 

WRITE  FOR  BULLETIN 


CYLINDERS 


With  a  complete  line  of  accessories 
for  each  cylinder  series. 


UH  SERIES 

•  The  ultimate  in  design,  construction,  and 
workmanship  for  Ultra-High  pressures  or 
that  especially  rugged  job  nothing  else  can 
satisfy.  Rated  to  8000  psi  non-shock.  Ten 
bore  sizes;  2"  to  12",  and  seven  mounting 
styles.  May  be  cushioned  either  end,  or 
both,  with  Sheffer’s  tapered  cushion  design 
that  gives  maximum  effectiveness  without 
fussy  adjusting  screws.  SAE  straight  thread 
ports  are  standard.  Flanged  ports  are 
available. 

WRITE  FOR  BULLETIN 


•  SHEFFER  POWR-PAK®  — A  hydraulic 
cylinder  complete  with  integral  power  unit 
and  automatic  valving.  2000  psi,  V2  to  10 
H.P.  motors.  2  thru  14  inch  bore  sizes.  The 
tremendous  work  force  of  hydraulics  in  one 
compact  industrial  unit. 

WRITE  FOR  BULLETIN 


PP  SERIES 


COMING  SOON 


A  COMPLETE  LINE  OF  LINEAR  DECELERAT0RS 
a  n.i  1 1ST  A  RLE  HYDRAULIC  SHOCK  ABSORBERS 


•  Now  in  final  development  and  testing,  a 
full  line  of  adjustable  self-contained  and 
air-return  linear  shock  absorbers  will  be 
available  in  the  near  future.  The  line  will 
include  bore  sizes  from  W  through  5".  A 
full  complement  of  accessories  including 
air/oil  tanks  will  also  be  offered.  It  is  planned 
that  full  cataloging  and  stock  delivery  of  this 
new  product  line  will  be  ready  in  1974. 
Check  with  our  nearest  distributor. 
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CLA  SERIES 


#  %"  through  2Vz"  Clamp  Type  Air  Cylin¬ 
ders.  Double  Acting  and  Spring  Return 
models.  Many  strokes  available  from  stock. 
Fractional  or  non-stock  strokes  available 
on  short  notice.  Tie  Rod  construction. 
Extremely  short  overall  length.  Universal 
mount  or  mounting  kits  for  all  applications. 
Piston  rods  super- finished  stainless  steel  or 
hard  chrome  plated  steel.  Special  alloy,  hard 
anodized  aluminum  tubes.  Self-adjusting 
rod  and  piston  packings.  150  psi  air  with 
adequate  safety  factor. 

WRITE  FOR  BULLETIN 


CLH  SERIES 


•  Heavy  duty,  1  Va "  Clamp  Type  Air  and 
Hydraulic  Cylinders.  Double  Acting  and 
Spring  Return  models.  1",  2",  3"  and  4" 
strokes  from  stock.  Fractional  or  longer 
strokes  available  on  short  notice.  Compact 
—  only  15/8"  square.  Prestressed  construc¬ 
tion  for  rugged  service.  Very  short  overall 
length.  Universal,  clevis,  pivot,  and  stud 
mounts.  Piston  rods  hard  chrome  plated. 
Heads  machined  from  square  cold  rolled 
steel  bar  stock.  Oil  impregnated  bronze 
bushing.  Improved  piston  construction  for 
low  friction  and  long  life.  1 500  psi  hydraulic; 
250  psi  air. 

WRITE  FOR  BULLETIN 
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A  SERIES 


•  A  complete  line  of  250  psi  air  cylinders. 
IVs"  to  14"  bore  sizes.  Finest  of  the  “inter- 
changeables.”  Adjustable  cushions.  Four 
wrench  flats.  Removable  rod  cartridge  with¬ 
out  disassembly  of  the  cylinder.  Cylinder 
tubes  are  high-tensile  aluminum  alloy  with 
a  hard  anodize  finish.  This,  combined  with 
pre-lubricated  seals,  produces  a  low-fric¬ 
tion  cylinder  that  will  give  excellent  service 
for  the  life  of  the  seals  without  adding  lubri¬ 
cation.  Larger  bore  sizes  have  seamless 
hard  drawn  brass  tubes  supplied  to  Sheffer 
tolerances.  Select  from  19  mountings  and  a 
wide  variety  of  rod  sizes.  Most  sizes  of 
piston  rods  are  high  tensile  steel,  case  hard¬ 
ened  and  hard  chrome  plated. 

WRITE  FOR  BULLETIN 


CYLINDERS 


With  a  complete  line  of  accessories 
for  each  cylinder  series . 


C20  SERIES 

•  Economically  priced,  double  acting,  Air 
Cylinders  for  150  psi.  10  Bore  sizes  from 
1 1/2 "to  8''. Rugged,  simple,  extremely  com¬ 
pact.  Available  as  non-cushioned,  cushio¬ 
ned  either  end,  or  cushioned  both  ends. 
Intermediate  Trunnion,  Front  Flange, Rear 
Flange,  Clevis  and  Foot  mountings. 
Double  rod  end  configurations  are  also 
cataloged.  NPT  ports.  All  packings  are 
standard  commercial,  cataloged  packings. 

WRITE  FOR  BULLETIN 


•  With  the  new  Sheffer  S.A.F.E.  (Self-Align¬ 
ing  Flange  End)  Coupling,  close  radial 
alignment  between  cylinder  rod  end  and 
machine  member  is  easily  and  quickly 
achieved.  Thus,  cylinder  installation  is 
faster  and  cylinder  life  longer. 

Because  correct  alignment  means  less 
wear  of  component  parts,  Sheffer  S.A.F.E. 
Coupling  allows  for  radial  misalignment 
without  causing  abnormal  rod  bearing  wear, 
short  seal  life,  or  possible  damage  to  the 
I.D.  of  the  cylinder  tube.  It  is  not  designed, 
however,  to  compensate  for  axial  misal¬ 
ignment.  For  this  problem,  ask  your  dis¬ 
tributor  about  the  Sheffer  UNI-LIGN  mount¬ 
ing  accessory. 

The  S.A.F.E.  Coupling  also  assures  a 
stronger  connection  between  rod  end  and 
machine  member  than  a  threaded  rod  end. 
The  flat  rod  end  takes  the  full  load  on  the 
push  stroke,  and  the  machined  shoulder  of 
the  rod  end  and  the  S.A.F.E.  Coupling  take 
the  maximum  loading  force  that  the  cylinder 
is  capable  of  producing  on  the  pull  stroke. 

The  flange  is  made  from  solid  steel, 
black  oxide  and  chrome  finished.  High  ten¬ 
sile.  socket  head  cap  screws,  designed  to 
take  full  loading  with  a  safety  factor,  are 
provided.  S.A.F.E.  Coupling  is  for  use  with 
fer  Style  6  rod  ends,  available  at  no 
extra  cost,  and  is  available  for  immediate 
delivery. 

Also  available,  as  a  convenient  acces¬ 
sory  (optional  at  extra  cost),  is  a  Weld  Plate 
to  match  each  S.A.F.E.  Coupling,  for  cus¬ 
tomers  who  prefer  to  weld  a  pre-drilled  and 
tapped,  properly  sized  plate  to  the  machine 
member. 


S.A.F.E.  (Self-Aligning  Flange  End) 
COUPLING 


WRITE  FOR  BULLETIN 
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Dla  i  RIBUTORS 


ALABAMA,  BIRMINGHAM  (HOMEWOOD) 

Activation,  Inc. 

ALABAMA,  MOBILE 

Activation  Inc.  of  Mobile 

ARIZONA,  PHOENIX 

Porter  Fluid  Power,  Inc. 

CALIFORNIA,  EMERYVILLE  (OAKLAND) 

Hydraulic  Controls,  Inc. 

CALIFORNIA,  HAWTHORNE  (LOS  ANGELES) 

Hydraulic  Controls,  Inc. 

CALIFORNIA,  FRESNO 

Hydraulic  Controls.  Inc. 

CALIFORNIA,  STOCKTON 

Hydraulic  Controls,  Inc. 

CALIFORNIA,  YUBA  CITY 

Hydraulic  Controls,  Inc. 

COLORADO,  DENVER  (ENGLEWOOD) 

Alta  Hydraulics,  Inc. 

CONNECTICUT,  HARTFORD  (NEWINGTON) 

Lincoln  Controls  Company 

FLORIDA,  JACKSONVILLE 

Fluid  Automation,  Inc. 

GEORGIA,  ATLANTA 

Activation,  Inc.  of  Georgia 

HAWAII,  HONOLULU 
The  H.  S.  Gray  Company,  Ltd. 

ILLINOIS,  CHICAGO  (MELROSE  PARK) 

Midwest-Rucker 

ILLINOIS,  CHICAGO  (WHEATON) 

R.  K.  Heath  Engineering  Company 

INDIANA,  FORT  WAYNE 

Scott  Industrial  Equipment  Company 

INDIANA,  INDIANAPOLIS 

Scott  Industrial  Equipment  Company 

INDIANA,  JEFFERSONVILLE 

Scott  Industrial  Equipment  Company 

IOWA,  DAVENPORT 

Midwest-Rucker 

KANSAS,  KANSAS  CITY 

Twin  Power,  Inc. 

KANSAS,  WICHITA 
Twin  Power,  Inc. 

LOUISIANA,  BATON  ROUGE 
Pneumatic  &  Hydraulic  Company 

LOUISIANA,  NEW  ORLEANS  (HARVEY) 

Pneumatic  &  Hydraulic  Company 
LOUISIANA,  NEW  ORLEANS 

Industrial  Air  &  Hydraulics.  Inc. 


MARYLAND,  BALTIMORE 

The  N.  B.  Cochrane  Company 

MASSACHUSETTS,  BOSTON 
(NEEDHAM  HEIGHTS) 

Lincoln  Controls  Company 

MASSACHUSETTS.  SPRINGFIELD 
Lincoln  Controls  Company 

MASSACHUSETTS,  WORCESTER 
Lincoln  Controls  Company 

MICHIGAN,  DETROIT  (TROY) 

Morrell  Company 
MICHIGAN,  FLINT 
Delta  Fluid  Systems,  Inc. 

MICHIGAN,  KALAMAZOO 
Depatie  Fluid  Power  Company 
MICHIGAN,  ST.  JOSEPH 
Depatie  Fluid  Power  Company 
MINNESOTA,  DULUTH 
Air-Hydraulic  Systems,  Inc. 
MINNESOTA,  MINNEAPOLIS 
Air-Hydraulic  Systems,  Inc. 

MISSOURI,  ST.  LOUIS 
John  Henry  Foster  Company 
MONTANA,  MISSOULA 
Catey  Controls,  Inc. 

NEBRASKA,  OMAHA 
Air-Hydraulic  Systems,  Inc. 

NEW  JERSEY.  HACKENSACK 
Air  &  Hydraulic  Equipment  Company 
NEW  YORK,  ALBANY 
Ralph  W.  Earl  Company,  Inc. 

NEW  YORK.  BINGHAMTON 
Ralph  W.  Earl  Company,  Inc. 

NEW  YORK,  BROOKLYN 
Tri-State  Supply  Company  of  New  York 
NEW  YORK,  BUFFALO 
Ralph  W.  Earl  Company,  Inc. 

NEW  YORK,  GREAT  NECK 
Hydra-Tec.  Corporation 
NEW  YORK,  ROCHESTER 
Ralph  W.  Earl  Company,  Inc. 

NEW  YORK,  SYRACUSE 
Ralph  W.  Earl  Company,  Inc. 

OHIO,  AKRON  (CUYAHOGA  FALLS) 
Atlas  Fluid  Components,  Inc. 

OHIO,  CINCINNATI 
Scott  Equipment  Company 
OHIO,  COLUMBUS 
Scott  Equipment  Company 
OHIO,  DAYTON 
Scott  Equipment  Company 
OHIO,  LIMA 

Scott  Equipment  Company 

OHIO,  TOLEDO 

Midwest  Fluid  Power  Company 


OKLAHOMA,  TULSA 
Twin  Power.  Inc. 

OREGON,  MEDFORD 
Hydraulic  &  Air  Equipment  Company 
OREGON,  PORTLAND 
Hydraulic  &  Air  Equipment  Company 
PENNSYLVANIA,  ERIE 
Ralph  A.  Hiller  Company 
PENNSYLVANIA,  PHILADELPHIA 
(WILLOW  GROVE) 

Winco  Fluid  Power 
PENNSYLVANIA,  PHILADELPHIA 
Charles  A.  Konstance  Company 
PENNSYLVANIA,  PITTSBURGH 
Ralph  A.  Hiller  Company 
RHODE  ISLAND,  PAWTUCKET 
Lincoln  Controls  Company 
TENNESSEE,  KNOXVILLE 
Activation,  Inc.  of  Georgia 
TENNESSEE,  MEMPHIS 
Franklin  Engineering  Company 

TENNESSEE,  NASHVILLE  (ANTIOCH) 

Activation,  Inc. 

TEXAS,  FORT  WORTH  (ARLINGTON) 
Industrial  Air  &  Hydraulics,  Inc. 

TEXAS.  HOUSTON 
Industrial  Air  &  Hydraulics,  Inc. 

UTAH,  SALT  LAKE  CITY 
Industrial  Air-Draulics 
VIRGINIA,  RICHMOND 
C.  Arthur  Weaver  Company,  Inc. 

VIRGINIA,  ROANOKE 
C.  Arthur  Weaver  Company,  Inc. 

VIRGINIA,  VIRGINIA  BEACH 
Gray  Fluid  Equipment  Corp. 

WASHINGTON,  SEATTLE 
Hydraulic  &  Air  Equipment  Company 
WEST  VIRGINIA,  HUNTINGTON 
Scott  Equipment  Company 
WISCONSIN,  FOND  du  LAC 
Price  Engineering  Company,  Inc. 
WISCONSIN,  GREEN  BAY  (DePERE) 

Price  Engineenng  Company,  Inc. 
WISCONSIN,  MILWAUKEE 
Price  Engineering  Company,  Inc. 

MEXICO 

Ingenieria  y  Mantenimiento  Industrial  SA. 
Mexico  City  and  Monterrey 

LICENCEES 

CANADA 

Aircraft  Appliances  &  Equipment  Ltd. 
Bramalea,  Ontario  and  Vancouver  AMF,  B.  C. 

ENGLAND 

Helipebs  Controls  Limited  Gloucester 


Stan  Curtis 

President 


CURTIS  FLUID  CONTROLS 

Pneumatics  •  Hydraulics 


400  S.  Lipan 
Denver,  Colo.  80223 
303  /  777-7304 


CURTIS  FLUID  CONTROLS,  INC. 

400  SOUTH  LIPAN  -  DENVER,  COLORADO  80223 

PHONE  (303)  777-7304 


STOCKING  DISTRIBUTOR  FOR 


ROSS  OPERATING  VALVE  COMPANY 

4-WAY,  BASE  MOUNTED,  SOLENOID  OPERATED,  Va"  TO  VA"  SIZE 

2,  3  &  4-WAY,  LINE  MOUNTED,  SOLENOID  OPERATED,  Va”  TO  2Vi"  SIZE 

2,  3  &  4-WAY,  AIR  OPERATED,  Va"  TO  V/2"  SIZE 

DOUBLE  AND  HANDSAVER  VALVES  Va"  TO  V/"  SIZE 

MANUAL  VALVES  (BUTTON,  LEVER,  FOOT)  1/8”  TO  VA"  SIZE 

SPEED  CONTROLS,  CHECK  VALVES,  SHUTTLE  VALVE5,  MUFFLERS 

FILTERS,  REGULATORS,  LUBRICATORS  Va"  TO  2”  SIZE 


THE  SHEFFER  CORPORATION 

AIR  CYLINDERS  (LUBED  FOR  LIFE) 

“CLA”  SERIES,  3/4"  AND  1-1/8”  BORE,  CLAMP  CYLINDERS,  150  PSI 
”AA”  SERIES,  V/2 ”  TO  2V2"  BORE,  UNIVERSAL  MOUNT,  150  PSI 
“A”  SERIES,  1-1/8”  TO  14”  BORE,  NFPA  STANDARD,  250  PSI 
“C20”  SERIES,  V/2"  TO  8”  BORE,  ECONOMICALLY  PRICED,  150  PSI 


HYDRAULIC  CYLINDERS 

“CLH”  SERIES,  V"  AND  1-1/8”  BORE,  CLAMP  CYLINDERS,  1500  PSI 
”MH”  SERIES,  1-1/8”  TO  8”  BORE,  NFPA  STANDARD,  MEDIUM  PRESSURE 
”HH”  SERIES,  M/8”  TO  24”  BORE,  NFPA  STANDARD,  3000  PSI 
“UH”  SERIES,  2”  TO  12”  BORE,  ULTRA  HIGH  PRESSURE,  TO  8000  PSI 


ROSS 


CURTIS  FLUID  CONTROLS 

(303)  777-7304 
400  S.  Lipan  Denver,  Colo.  80223 
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SERVICE  ENGINEERS  THROUGHOUT  THE  WORLD 


Ross  provides  outstanding  service  before  and  after  the 
sale,  as  well  as  the  best  in  pneumatic  control  compo¬ 
nents  engineered  for  the  most  sophisticated  industrial 
air  systems. 


ROSS  FIELD  ENGINEERS  —  experienced  fluid  power  soe 
cialists  -  can  help  you  in  engineering  selection  and  ao 
plication  for  pneumatic  systems.  Their  technical  training 
and  experience  is  available  -  call  them. 


Ross’  half  a  century  of  designing  and  manufacturing 
experience  offers  you  pneumatic  control  elements  for 
even  the  most  sophisticated  air  systems.  Choose  from  a 
large  selection  of  air  line  conditioning,  directional  con¬ 
trol  and  accessory  valves.  Select  from  either  2-,  3-  or  4- 
way  function,  operated  by  a  solenoid  pilot,  solenoid 
direct,  or  remote  air  operator.  Models  range  in  size  from 
Va"  through  2V2"  pipe  ports.  Condition  the  air  with  Ross 
filters,  regulators  and  lubricators.  Reduce  the  noise  of 
pneumatic  elements  with  Ross  mufflers. 


The  Ross  product  line  is  divided  into  different  Series  or 
Families.  Each  has  its  own  design  characteristics  and 
construction.  The  Family  design  concept  offers  many 
advantages  in  its  standardization  of  design.  If  you  stan¬ 
dardize  on  a  valve  Family,  many  of  the  valves  in  the 
system  can  be  serviced  with  common  parts.  For  example: 
one  sub-assembly  in  reserve  can  back  up  several  valves 
of  the  same  size  and  Family  -  for  they  all  use  the  same 
sub-assembly. 


ROSS  MINUTE  MAN  -  means  IMMEDIATE  DELIVERY 


Well  over  one  hundred  Ross  Products  listed  in  this 
talogare  designated  as  MINUTE  MAN  items.  Select¬ 
ing  from  products  in  this  category  means  immediate 
off  the  shelf-delivery  from  your  local  Ross  Repre- 
ntative  or  from  our  Detroit  factory. 

EXAMPLE 


Model  numbers  appearing  in  a  light  grey  rectangle 
indicates  that  the  product  is  a  MINUTE  MAN  item. 
Solenoid  Operated  MINUTE  MAN  Valves  are  available 
for  1 15  Volt,  60  Hertz  service  only.  Other  voltages  and 
frequencies  are  available,  but  not  with  immediate 
delivery. 


PIPE 

SIZE 

MODEL  1 
NORMALLY 
CLOSED 

LUMBERS 

NORMALLY 

OPEN 

( 

DIMI 

A 

3VERAL 

iNSION 

B 

L 

(mm) 

C 

1/4" 

3/a" 

V2" 

2771A2001 

2771A3001 

2771A4011 

2772A2001 

2772A3001 

2772A4011 

3.6 

(91) 

6.7 

(170) 

3.0 

(76) 

V2" 

%" 

1" 

2771A4001 

2771A5001 

2771A6011 

2772A4001 

2772A5001 

2772A6011 

4.6 

(117) 

7.3 

(185) 

3.0 

(76) 

1" 

1  Va  " 
IV2" 

2771A6001 

2771A7001 

2771A8011 

2772A6001 

2772A7001 

2772A8011 

6.6 

(168) 

10.1 

(257) 

4.1 

(104) 

WARRANTY 


WARRANTY:  With  respect  to  the  products  sold  hereunder,  Ross  warrants  that  the  products  shall  be  of  the  standard  quality  of  Ross  products.  However, 
Ross  makes  no  other  warranty  of  any  kind,  express  or  implied,  nor  does  Ross  authorize  any  other  person  to  make  any  other  warranty,  nor  shall  Ross  be 
obligated  or  liable  under  any  other  guaranty  or  warranty,  whether  express  or  implied,  or  arising  by  virtue  of  law  or  otherwise.  The  obligation  of  Ross 

_ iL  i  M  ..lArr/iniu  i  r  riiniArT  t  f\  THO  of  hfif  nrm/icmnc  At  rhic  Dororrr^nk  !  a  I !  !  A.  _  i  •  ■  .  .  •  .  I J 


meeting  the  provisions  of  the  Occupational  Safety  and  Health  Act  of  1970,  and  only  upon  receiving  from  buyer,  prior  to  purchase  written  explanation 
of  specific  use  for  products  covered  hereby  can  Ross  consider  any  determination  to  the  contrary.  Ross’  responsibility  for  products  furnished  by  Ross 
shall  be  limited  to  the  amount  of  the  contract  price  with  respect  thereto  to  be  paid  by  Purchaser  to  Ross  hereunder  Ross  shall  in  no  event  be  liable 
for  any  further  claims,  labor  expenses  or  damages  (whether  direct  or  consequential)  resulting  from  any  defects  or  any  other  acts  or  omissions  of  Ross 
hereunder  This  warranty  shall  not  app  y  to  any  product  repaired  or  altered  except  under  Ross’  supervision,  and  is  given  exclusively  to  and  for  the  benefit 
of  the  Purchaser  of  such  Ross  products  and  only  to  the  extent  above  expressed.  EXCEPT  AS  SET  FORTH  IN  THIS  paragraph  RftSS  MAKFS  NO  WAR 
RANTIES  EITHER  EXPRESS  OR  IMPLIED  WITH  RESPECT  TO  THE  PRODUCTS  COVERED  BY  THIS  CONTRACT  AND  NOSTATEMENT^F^NY  REPRESENTATIVE 
OF  ROSS  SHALL  EXTEND  THE  LIABILITY  OF  ROSS  AS  ESTABLISHED  AND  LIMITED  BY  THIS  PARAGRAPH  STATEMENT  OF  ANY  REPRESEN  I A nvt 
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STANDARD  SPECIFICATIONS 


CONTENTS 


The  products  in  this  catalog  meet  specifications  estab¬ 
lished  by  Joint  Industry  Conference  (JIC). 

SOLENOIDS 

•  Standard  solenoids  are  rated  for  continuous  duty, 
class  A  service,  and  operate  at  plus  5%  to  minus 
15%  of  rated  voltage  within  the  standard  air  pressure 
range  specified. 

Standard  Voltages: 

•  100,  115,  120,  200,  230,  460,  Volt  A.C.  -  60  HZ 

•  100,  110,  200,  220  Volt  A.C. -50  HZ 

•  24  and  110  Volt  D.C. 


SINGLE  SOLENOID  OPERATED 

2 - WAY  .  13 

3- WAY  . 12,  13,  14 

4- WAY  . 5,7,9,11 

12,  13 

DOUBLE  SOLENOID  OPERATED 

3 - WAY  .  14 

4-  WAY  -  2  POSITION . 5,  7,  9,  11 

14 

4-WAY  -  3  POSITION .  6,8,10 


Solenoids  and  coils  are  available,  on  special  order,  in  a 
wide  selection  of  other  voltages  and  frequencies.  Sole¬ 
noids  for  excess  moisture  or  high  heat  conditions  can  be 
furnished.  Consult  your  Ross  Representatives  or  Ross 
Operating  Valve  Company. 

An  electric  quick  disconnect  receptacle  is  located  be¬ 
tween  the  valve  body  and  base  of  all  Series  70,  71  and 
72  solenoid  operated  models.  Black  wire  leads  connect 
solenoid  "B"  and  white  leads  to  solenoid  “A". 


FLOW  MEDIA 

The  Standard  Specifications  for  each  valve  indicates  the 
minimum  and  maximum  pressure,  ambient/media  tem¬ 
perature  and  lubrication  requirements.  The  Series  70, 
Series  72  and  most  of  the  Headline  Series  may  be  used 
in  filtered  air  systems  with  or  without  an  air  line  lubrica¬ 
tor.  The  Series  71,  Colt  Series,  and  certain  models  of  the 
Headline  Series  and  Double  Valves  requires  filtration  and 
lubrication.  For  dry  air  conditions,  consult  your  Ross 
Representative,  or  Ross  Operating  Valve  Company. 


Temperature 


Ambient  Media 


•  Solenoid  Valves 

•  All  Other  Valves 


(Max.)  (Max.) 

120°F (49°C)  175°F (80°C) 

175°F  (80°C)  175°F(80°C) 


•  Filters,  Lubricators 

Plastic  Bowl  130°F  (54°C) 

Metal  Bowl  200°F  (93°C) 

•  Regulators  180°F  (82°C) 

•  Minimum  Ambient/Media  Temperature: 


130°F  (54°C) 
200°F (93°C) 
180°F (82°C) 
40° F (4°C) 


SINGLE  AIR  OPERATED 

2- WAY  .  23 

3- WAY  .  23,  27 

4- WAY  . 18,  20,  22 

23,  26,  27 

DOUBLE  AIR  OPERATED 

4-WAY  -  2  POSITION . 18,  20,  26 

4-WAY  -  3  POSITION .  19,21 

AIR  OPERATED -TIMED 
SEQUENCE  TYPE 

2- WAY  .  24,  25 

3- WAY  .  24,  25 

4- WAY  .  24,  25 

SPECIALTY  VALVES 

DOUBLE  VALVES . 15,  16,17 

HANDSAVER  VALVE .  27 

3- WAY  .  27 

4- WAY  .  27 

INFINITE  DELAY .  22 

L-O-X  VALVE .  30 

MANUALLY  OPERATED 

2- WAY  .  28 

3- WAY  .  28,  29 

4- WAY  -  2  POSITION .  29,  30 


PIPE  THREADS 

•  Female,  American  Standard  taper:  ANSI  B2.1. 

DIMENSIONS 

•  Product  dimensions  are  given  in  one  place  decimal 
numbers,  which  may  vary  but  generally  within  ±  0.1. 

VALVE  FLOW  COEFFICIENTS 

•  The  Cv  values  listed  in  this  catalog  are  nominal.  For 
precise  Cv  values  consult  your  Ross  Representatives 
or  Ross  Operating  Valve  Company. 

Adaptable  for  other  uses  and  conditionally  suitable  for 

other  flow  media.  Consult  your  Ross  Representative  or 

Ross  Operating  Valve  Company. 


CAM  OPERATED 

2- WAY  .  31 

3- WAY  .  31 

4- WAY  .  31 

SELF  OPERATED 

SPEED  CONTROL  -  CHECK .  32 

SHUTTLE  .  32 


FILTERS-REGULATORS— LUBRICATORS  33,34,35 

COMBINATIONS .  36,  37,  38 

MUFFLERS .  39 
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POPPET  AND  SPOOL  VALVES 


ROSS 


Recognizing  that  industrial  applications  and  require¬ 
ments  vary,  and  pneumatic  systems  are  becoming  more 
complicated  and  sophisticated  -  Ross  continually  is 
expanding  its  product  line.  Industrial  pneumatic  valves 
generally  can  be  divided  into  two  types  of  construction  — 
Poppet  and  Spool.  Experience  has  shown  that  both  types 
of  construction  give  superior  service  under  the  most 
adverse  operating  conditions.  Ross  offers  a  broad  line  of 
directional  control  and  accessory  valves  in  Spool  and 
Poppet  construction. 


Select  models  for  2-way,  3-way  or  4-way  functions  -  two 
or  three  position  -  Inline  -  Base  or  Manifold  mounted 
with  pipe  port  sizes  ranging  from  Ve"  through  2V2"' 
Operate  the  valve  with  a  maintained  or  momentary  elec¬ 
tric  or  remote  air  signal,  or  choose  from  manual  or 
mechanical  operators. 

Consult  Ross  for  all  your  pneumatic  needs! 


SERIES  70 -METAL  TO  METAL  SPOOL  CONSTRUCTION 

The  heart  of  this  Series  of  4-way  valves  is  the  “Spool  and  Sleeve" 
valving  element.  These  matched  valving  elements  are  hardened 
stainless  steel,  precision  finished.  Minimum  movement  of  the 
balanced  spool  and  ample  fluid  passages  contribute  to  rapid  valve 
response  and  high  flow,  and  a  minimum  of  pressure  drop.  Avail¬ 
able  in  2  or  3  position  models. 


SERIES  71  —  RESILIENT  SEAL  SPOOL  CONSTRUCTION 


The  moving  valve  element  in  the  Series  71  is  a  polished  high 
strength  aluminum  alloy  spool,  specially  treated  to  reduce  break¬ 
away  and  running  friction.  Spool  is  supported  by  Buna  N  Seals. 
Ample  land  length  and  resilient  seals  assures  zero  leakage  between 
ports.  The  4-way  valve  function  in  this  Series  is  available  in  two 
position  or  three  position  flow  patterns. 

The  above  features  pertain  to  this  Series  which  uses  the  same 
bases  as  the  Series  70  and  72. 


SERIES  72- POPPET  CONSTRUCTION 

The  simplicity  of  poppet  construction  is  reflected  in  this  Series. 

e  corrosion  resistant  and  resilient  materials  used  in  the  moving 
elements  of  the  Series  72  assures  positive  seal  between  ports  and 
ong,  rouble-free  life.  The  short  movement  of  valving  elements  and 
f,  r^e  Utu  Passa&es  contribute  to  rapid  valve  response  and  high 
i  fhMa  minimum  pressure  drop.  This  4-way  poppet  valve 

the  Series  70°lnd  71  ^  UtiliZ6S  the  $ame  ba$e  35 


and  72  FEATURES 


SERIES  70,  71 

•  Electric  quick  disconnect  between  valve  body  and  base 
on  all  solenoid  operated  models. 

•  Signal  port  connection(s)  in  base  on  all  remote  air 
operated  models. 


•  A  selection  of  three  style  bases  with  provisions  in  the 
p3Sf  ^  n  electrical  and  air  connections  —  Side 
ported  Base  -  Side  and  Bottom  Ported  Base  -  Single 
Station  Manifold  Base. 

•  Quick,  easy  removal  of  valve  from  base. 


otrf |  to 


■  rti  OUINO  I  KUU  I  ION 


built  around0  a"  pressure  acVt  Senfs  of  lnline  Mounted  valve: 
pressure  the  ttghTer  the  $ea  "  Th?3'  PTip,e  ~  “the  hi^her 
desirable  air  line  rnnbmin  ’4.  s  construction  passes  many 
tolerance  in  movine  narts  i<fntS-  -n  th's  design  a  minimum  of  ck 
is  extremely  smalT  conspn  rec^ired-  The  travel  of  all  moving  pa 

"urn  and  life  expectancy  oiThe’X'  is  Mend?dd“Ced  ‘  " 
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SERIES  70,  71,  72 


ELECTRIC  QUICK  DISCONNECT  - 
STANDARD  ON  ALL  SOLENOID  MODELS 


SIMPLIFIES  INSTALLATION.  Sufficient  tuck  space  in 
splash-proof  junction  box  with  two  conduit  openings  —  an 
integral  part  of  all  solenoid  bases. 

SIMPLIFIES  MAINTENANCE.  Removing  valve  from  base 
breaks  electrical  connection  to  solenoid  -  no  wires  to  dis¬ 
connect. 


INDICATOR  LIGHTS 

An  accessory  that  lights  up  when  elec¬ 
tric  power  is  applied  to  the  solenoid 
(250  volt  maximum).  Optional  on  either 
single  or  double  solenoid  models. 


MANUAL  OVERRIDE 

A  choice  of  locking  type  or  non-locking 
extended  button  type  manual  override 
is  optional  for  single  or  double  sole¬ 
noid  models. 


HEADLINE  SERIES 

The  head  and  body  concept  of  the  Headline  permits  the 
insertion  of  an  adaptor  between  the  valve  operator  and 
main  body  to  perform  actions  not  attainable  with  conven¬ 
tional  valves. 


AIR  INDEX  ADAPTOR 

The  valve  shifts  on  receipt  of  an 
impulse  signal  and  retains  es¬ 
tablished  flow  pattern.  The  next 
impulse  signal  causes  the  valve 
to  reverse  and  stay. 


SOLENOID  SEQUENCE  ADAPTOR 

Allows  time  delay  of  solenoid  valves  with  a  pneumatic 
timer.  The  main  valve  shifts  after  applying  or  exhaust¬ 
ing  pilot  signal.  Adjustable  delay  period  0  to  3  seconds. 


“PB” ADAPTOR 

Permits  main  valve  operation 
with  lower  signal  pressure. 


“Q" ADAPTOR 

Interposed  pilot  for  extending  time  delays  up  to  60  sec¬ 
onds  when  used  in  conjunction  with  sequence  adaptor. 
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SOLENOID  PILOT  OPERATED 
SPRING  RETURNED 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 
SEE  BELOW 


MODEL  NUMBERS  -  VALVE  LESS  BASE 


NOM. 

Cv 

PIPE  SIZE 
W/BASE 

MANUAL 

NON 

LOCKING 

OVERRIDE 

LOCKING 

DIME 

A 

‘OVERALI 

:nsions 

B 

L 

(mm) 

C 

2 

%"-y2" 

7076A3301 

7076A3305 

2.6 

(66) 

3.5 

(89) 

7.3 

(185) 

4 

V2"-%" 

7076A4301 

7076A4305 

3.0 

(76) 

3.5 

(89) 

8.1 

(206) 

8 

1"-1  Yt" 

7076A6301 

7076A6305 

4.1 

(104) 

3.5 

(89) 

9.8 

(249) 

OPERATION  (When  mounted  on  a  base) 

SOLENOID  DE-ENERGIZED:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

SOLENOID  ENERGIZED:  Inlet  P  open  to  outlet  B,  outlet  A  ex¬ 
hausted  via  EA. 


SERIES70 


METAL  TO  METAL 
SPOOL  CONSTRUCTION 


•FOR  NON-LOCKING 
MANUAL  OVERRIDE  ONLY 


0 

i^Yaej 

LA 

> 

L 

- 

f 

a 

- H 

B  1 

FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 


DOUBLE  SOLENOID  PILOT  OPERATED 
MOMENTARY  WITH  DETENT 


2 

3/8"-y2" 

7076A3309 

7076A3323 

2.6 

(66) 

3.5 

(89) 

8.8 

(224) 

4 

y2"-%" 

7076A4309 

7076A4323 

3.0 

(76) 

3.5 

(89) 

9.7 

(247) 

8 

i"-iy4" 

7076A6309 

7076A6323 

4.1 

(104) 

3.5 

(89) 

11.6 

(295) 

OPERATION  (When  mounted  on  a  base) 

SOLENOID  “a”  ENERGIZED  MOMENTARILY:  Inlet  P  open  to 
outlet  A,  outlet  B  exhausted  via  EB. 

SOLENOID  “b”  ENERGIZED  MOMENTARILY:  Inlet  P  open  to 
outlet  B,  outlet  A  exhausted  via  EA. 


,r 

M-r 

h 

■r 

A 

a 

a 

FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 


STANDARD  SPECIFICATIONS 
OPERATOR 

SOLENOID:  A.C.  or  D.C.  power,  continuous  duty. 

POWER  CONSUMPTION:  70  (50)  VA  Inrush,  18  (23)  VA  Holding 
on  60  (50)  Hz.,  14  watts  nominal  on  D.C. 

ELECTRICAL  CONNECTION:  Quick  disconnect  between  body 
and  base,  conduit  opening  and  tuck  space  in  base. 

PILOT  PRESSURE:  Internal  supply. 

AMBIENT  TEMPERATURE:  40  F  (4  C)  min,  120CF  (49CC)  max. 


BODY 

PRESSURE  RANGE:  Filtered  compressed  air  15-150  psig  (1-10 
kp/cm2). 

MEDIA  TEMPERATURE:  40  F  (4  C)  Min.,  175  F  (80'C)  Max. 


VALVE  TO  BASE  MOUNTING  BOLTS  AND  GASKET 

PROVIDED  WITH  EACH  VALVE  ASSEMBLY. 


BASE 

NUMBERS 


NOMINAL 

Cv 


PIPE 

SIZE 


SIDE  PORTED  BASE 


BASE 

NUMBERS 


DIMENSIONS  (mm) 
ABC 


SIDE  AND  BOTTOM  PORTED  BASE 


BASE 

NUMBERS 


DIMENSIONS  (mm) 
A  B  C 


‘MANIFOLD  BASE 


BASE 

NUMBERS 


DIMENSIONS  (mm) 
A  1  B  C 


Yt" 


Yi ' 

%' 


1' 

114* 


158K91 


159K91 

160K91 


3.6 

(91) 


1.5 

(38) 


6.9 

(175) 


173K91 


174K91 


16 

(91) 


1.7 

(43) 


161K91 

162K91 


3.8 

(97) 

4.8 


1.7 

(43) 

2.4 


7.7 

(196) 

10.6 


175K91 


6.9 

(175) 


165K91 


166K91 


176K91 


3.8 

(97) 


2.80 

(7U) 


2.7 

(69) 


2.0 

(51) 


7.7 

(196) 


167K91 


168K91 


3.12 

(79.2) 


3.1 

(79) 


8.4 

(213) 

9.0 

(229) 


163K91 


(122) 


(61) 


(269) 


•Spec  ify  .  alve  model  number  and  base  number  when  ordering.  Valve  to  base  mounting  bolts  DrovidpH  «,ith  u  ,  „  ltc 

and  ,  ,  s  .v'uded  with  manifold  for  multiple  station  assembly.  *  prov,ded  w,th  each  valve  assembly.  Bolts 
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DOUBLE  SOLENOID 
SPRING  CENTERED 


PILOT  OPERATED  -  3  POSITION 
-  ALL  PORTS  CLOSED 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 
SEE  BELOW 


MODEL  NUMBERS  -  VALVE  LESS  BASE 


NOM. 

Cv 

PIPE  SIZE 
W/BASE 

MANUAL 

NON 

LOCKING 

OVERRIDE 

LOCKING 

1 

DIME 

A 

‘OVERALI 

:nsions 

B 

L 

(mm) 

C 

2 

Vs"-V2" 

7077A3301 

7077A3305 

2.6 

(66) 

3.5 

(89) 

8.8 

(224) 

4 

7077A4301 

7077A4305 

3.0 

(76) 

3.5 

(89) 

9.7 

(247) 

8 

7077A6301 

7077A6305 

4.1 

(104) 

3.5 

(89) 

11.9 

(302) 

OPERATION  (When  mounted  on  a  base) 

SOLENOID  "a"  ENERGIZED:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

BOTH  SOLENOIDS  DE-ENERGIZED:  All  ports  closed. 

SOLENOID  "b"  ENERGIZED:  Inlet  P  open  to  outlet  B,  outlet  A 
exhausted  via  EA. 


SERIES 


70 


METAL  TO  METAL 
SPOOL  CONSTRUCTION 


MANUAL  OVERRIDE  ONLY 
♦FOR  NON-LOCKING 


IT 

r> 

71 

r 

V- 

<3 

b 

l 

V\ 

a 

B  A 


DOUBLE  SOLENOID  PILOT  OPERATED  -  3  POSITION 
SPRING  CENTERED  -  CYLINDER  PORTS  OPEN  TO  EXHAUST 


2 

7077A3309 

7077A3323 

2.6 

(66) 

3.5 

(89) 

8.8 

(224) 

4 

y2".3/4" 

7077A4309 

7077A4323 

3.0 

3.5 

9.7 

1 

(76) 

(89) 

(247) 

AjL 

> 

El 

I  7 

iaYai 

[A 

< 

ZL 

4.1 

(104) 

3.5 

(89) 

11.9 

(302) 

1 

1 

V- 

8 

1"-1%" 

7077A6309 

7077A6323 

b 

1 

\ 

Y 

a 

B  A 

i 

OPERATION  (When  mounted  on  a  base) 

SOLENOID  “a”  ENERGIZED:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

BOTH  SOLENOID  DE-ENERGIZED:  Inlet  P  closed,  outlet  A  ex¬ 
hausted  via  EA,  and  outlet  B  exhausted  via  EB. 

SOLENOID  “b”  ENERGIZED:  Inlet  P  open  to  outlet  B,  outlet  A 


exhausted  via  EA. 

STANDARD  SPECIFICATIONS 

OPERATOR 


SOLENOID:  A.C.  or  D.C.  power,  continuous  duty. 

POWER  CONSUMPTION:  70  (50)  VA  Inrush,  18  (23)  VA  Holding 


on  60  (50)  Hz.,  14  watts  nominal  on  D.C. 

ELECTRICAL  CONNECTION:  Quick  disconnect  between  body 
and  base,  conduit  opening  and  tuck  space  in  base. 

PILOT  PRESSURE:  Internal  supply. 

AMBIENT  TEMPERATURE:  40  F  (4’C)  mm,  120  F  (49  C)  max. 


BODY 

PRESSURE  RANGE:  Filtered  compressed  air  15-150  psig  (1-10 
kp/cmJ). 

MEDIA  TEMPERATURE:  40CF  (4°C)  Min,  175°F  (80°C)  Max. 


I  m-  I  163KSI  11  I  I'  I  _  K„,(.  wim  each  valye  assembly.  Bolts 

Specify  valve  model  number  and  base  number  «hen 
and  seals  included  with  manifold  for  multip 
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SOLENOID  DIRECT  OPERATED 
SPRING  RETURNED 


SERIES70 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 
SEE  BELOW 


MODEL  NUMBERS  —  VALVE  LESS  BASE 
MANUAL  OVERRIDE 


TO  METAL 
SPOOL  CONSTRUCTION 


NOM. 

Cv 

PIPE  SIZE 
W/BASE 

NON 

LOCKING 

LOCKING 

DIME 

A 

[NSI0NS 

B 

(mm) 

C 

1 

1/4"-%" 

7016A2311 

7016A2315 

2.0 

(51) 

2.2 

(56) 

6.7 

(170) 

2 

W-Vz" 

7016A3301 

7016A3305 

2.6 

(66) 

2.5 

(64) 

8.1 

(206) 

4 

l/2".3/4" 

7016A4301 

7016A4305 

3.0 

(76) 

2.5 

(64) 

9.1 

(311) 

8 

Y'-Wa" 

7016A6301 

7016A6305 

4.1 

(104) 

3.0 

(76) 

12.5 

(320) 

‘OVERALL 


‘FOR  NON  LOCKING 
MANUAL  OVERRIDE  ONLY 


BAYAU 


-i f 

Lz 

/ 

-X 

v\ 


OPERATION  (When  mounted  on  a  base) 

SOLENOID  DE-ENERGIZED:  Inlet  P  open  to  outlet  A,  outlet 
B  exhausted  via  EB. 

DOUBLE  SOLENOID  DIRECT  OPERATED 
MOMENTARY  WITH  DETENT 


SOLENOID  ENERGIZED:  Inlet 
exhausted  via  EA. 


6  k 

FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 

P  open  to  outlet  B,  outlet  A 


1 

7016A2319 

7016A2333 

2.0 

(51) 

2.2 

(56) 

8.5 

(216) 

2 

%"-Vz" 

7016A3309 

7016A3323 

2.6 

(66) 

2.5 

(64) 

10.7 

(272) 

4 

i/2".y4" 

7016A4309 

7016A4323 

3.0 

(76) 

2.5 

(64) 

11.5 

(292) 

8 

Y-Y/a" 

7016A6309 

7016A6323 

4.1 

(104) 

3.0 

(76) 

17.1 

(434) 

OPERATION  (When  mounted  on  a  base) 

SOLENOID  “a”  ENERGIZED  MOMENTARILY:  Inlet  P  open  to 
outlet  A,  outlet  B  exhausted  via  EB. 

STANDARD  SPECIFICATIONS 
OPERATOR 

SOLENOID:  A.C.  power,  continuous  duty. 

POWER  CONSUMPTION: 

Norn.  Cv  1  2  4  8 

Inrush  76  VA  320  VA  345  VA  1092  VA 
Holding  26  VA  58  VA  58  VA  118VA 

CYCLE  RATE: 

Nom.  Cv  1  2  4  8 

Maximum  250CPM  275CPM  120CPM  60CPM 


e  k 


FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 


SOLENOID  “b"  ENERGIZED  MOMENTARILY:  Inlet  P  open  to 
outlet  B,  outlet  A  exhausted  via  EA. 


ELECTRICAL  CONNECTION:  Quick  disconnect  between  body 
and  base,  conduit  opening  and  tuck  space  in  base. 
AMBIENT  TEMPERATURE:  40°F  (4°C)  min.,  120°F  (49°C)  max. 

BODY 

PRESSURE  RANGE:  Filtered  compressed  air  0-150  psig  (0-10 
kp/cm2). 

MEDIA  TEMPERATURE:  40°F  (4°C)  Min.,  175°F  (80°C)  Max. 


VALVE  TO  BASE  MOUNTING  BOLTS  AND  GASKET 
PROVIDED  WITH  EACH  VALVE  ASSEMBLY. 


BASE 

NUMBERS 


SIDE  PORTED  BASE 


NOMINAL 

Cv 


PIPE 

SIZE 


BASE 

NUMBERS 


DIMENSIONS  (mm) 
ABC 


SIDE  AND  BOTTOM  PORTED  BASE 


BASE 

NUMBERS 


DIMENSIONS  (mm) 
ABC 


BASE 

NUMBERS 


‘MANIFOLD  BASE 

DIMENSIONS  (mm) 


B 


W 


218K91 


236K91 


2.8 

(71) 


1.4 

(36) 


6.0 

(152) 


220K91 


239K91 


2.8 

(71) 


1.4 

(36) 


6.0 

(152) 


222K91 


242K91 


2.26 

(57,4) 


2.3 

(58) 


7.8 

(198) 


Yz" 


158K91 


159K91 


3.6 

(91) 


1.5 

(38) 


6.9 

(175) 


173K91 


174K91 


3.6 

(91) 


1.7 

(43) 


6.9 

(175) 


165K91 


166K91 


2.80 

(71,1) 


Vz" 

3/4« 


160K91 


161K91 


3.8 

(97) 


1.7 

(43) 


7.7 

(196) 


175K91 


176K91 


3.8 

(97) 


2.0 

(51) 


7.7 

(196) 


167K91 


2.7 

(69) 


8.4 

(213) 


168K91 


3.12 

(79,2) 


3.1 

(79) 


9.0 

(229) 


1" 

IVa" 


162K91 


163K91 


4.8 

(122) 


2.4 

(61) 


10.8 

(274) 


‘Specify  valve  model  number  and  base  number  when  ordering.  Valve  to  base  mounting  bolts  provided  with  each  valve  assembly.  Bolts 

and  sc -lclnded  wit fi  manifold  for  multiple  station  assembly. 
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SOLENOID  DIRECT  OPERATED -3  POSITION 
SPRI  CENTERED-ALL  PORTS  CLOSED 


SERIES 


70 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 
SEE  BELOW 


NOM. 

Cv 

M( 

PIPE  SIZE 
W/BASE 

)DEL  NUMBERS 

MANUAL 

NON 

LOCKING 

-VALVE  LESSI 
OVERRIDE 

LOCKING 

BASE 

1 

DIME 

A 

‘OVERALI 

INSIONS 

B 

(mm) 

C 

i 

7017A2311 

7017A2315 

2.0 

(51) 

2.2 

(56) 

8.5 

(216) 

2 

3/S". l/2  " 

7017A3301 

7017A3305 

2.6 

(66) 

2.5 

(64) 

10.7 

(272) 

4 

Vz"-W' 

7017A4301 

7017A4305 

3.0 

(76) 

2.5 

(64) 

11.6 

(295) 

8 

i"-iy4" 

7017A6301 

7017A6305 

4.1 

(104) 

3.0 

(76) 

17.2 

(437) 

METAL  TO  METAL 
SPOOL  CONSTRUCTION 


♦FOR  NON  LOCKING 
MANUAL  OVERRIDE  ONLY 


EB£^£EA 

IL, 

7 

v 

YA 

6W 

\ 

V\3 

B  A 


OPERATION  (When  mounted  on  a  base) 

SOLENOID  “a”  ENERGIZED:  Inlet  P  open  to  outlet  A, outlet  B 
exhausted  via  EB. 


BOTH  SOLENOIDS  DE-ENERGIZED:  All  ports  closed. 

SOLENOID  “b”  ENERGIZED:  Inlet  P  open  to  outlet  B, outlet  A 
exhausted  via  EA. 


DOUBLE  SOLENOID  DIRECT  OPERATED -3  POSITION 
SPRING  CENTERED  — CYLINDER  PORTS  OPEN  TO  EXHAUST 


l 

7017A2319 

7017A2333 

2.0 

(51) 

2.2 

(56) 

8.5 

(216) 

2 

%"-y2" 

7017A3309 

7017A3323 

2.6 

(66) 

2.5 

(64) 

10.7 

(272) 

4 

7017A4309 

7017A4323 

3.0 

(76) 

2.5 

(64) 

11.6 

(295) 

8 

r-m" 

7017A6309 

7017A6323 

4.1 

(104) 

3.0 

(76) 

17.2 

(437) 

E! 

jaYae 

A 

L L 

bA/' 

/ 

T 

1 

1 

1Y 

I  « 


OPERATION  (When  mounted  on  a  base) 

SOLENOID  "a”  ENERGIZED:  Inlet  P  open  to  outlet  A, outlet  B 
exhausted  via  EB. 

STANDARD  SPECIFICATIONS 
OPERATOR 

SOLENOID:  A.C.  power,  continuous  duty. 

POWER  CONSUMPTION:  „  0 

Nom  Cv  1  2  4  » 

Inrush  76  VA  320  VA  345  VA  1092  VA 
Holding  26  VA  58  VA  58  VA  118VA 

CYCLE  RATE:  g 

Maximum  250CPM  275CPM  120CPM  60CPM 


BOTH  SOLENOID  DE-ENERGIZED:  Inlet  P  closed, outlet  A  ex¬ 
hausted  via  EA,  and  outlet  B  exhausted  via  EB. 

SOLENOID  “b"  ENERGIZED:  Inlet  P  open  to  outlet  B, outlet  A 
exhausted  via  EA. 


ELECTRICAL  CONNECTION:  Quick  disconnect  between  body 
and  base,  conduit  opening  and  tuck  space  in  base. 
AMBIENT  TEMPERATURE:  40°F  (4°C)  min.,  120°F  (49°C)  max. 

BODY 

PRESSURE  RANGE:  Filtered  compressed  air  0-150  psig  (0-10 
kp  /  cm2). 

MEDIA  TEMPERATURE:  40°F  (4°C)  Min.,  175°F  (80°C)  Max. 


aJJ51Lr_  rt*  in.  valve  to  base  mounting  bolts  provided  with  each  valve  assembly.  Bolts 
‘Specify  valve  model  number  and  base  number  °rassemb|y. 
and  seals  included  with  manifold  for  multip 

...  -oMPANY  .  DETROIT,  MICHIGAN  48203  8 


SOLENOID  PILOT  OPERATED 
SPRING  RETURNED 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 
SEE  BELOW 


NOM. 

Cv 


MODEL  NUMBERS  —  VALVE  LESS  BASE 
MANUAL  OVERRIDE 


PIPE  SIZE 
W/BASE 


NON 

LOCKING 


LOCKING 


‘OVERALL 


DIMENSIONS  (mm) 
B 


Vz"-3A" 


7176A4301 


7176A4305 


3.0 

(76) 


3.5 

(89) 


8.1 

(206) 


l"-iy4" 


7176A6301 


7176A6305 


4.1 

(104) 


3.5 

(89) 


9.8 

(249) 


OPERATION  (When  mounted  on  a  base) 

SOLENOID  DE-ENERGIZED:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

SOLENOID  ENERGIZED:  Inlet  P  open  to  outlet  B,  outlet  A  ex¬ 
hausted  via  EA. 


series  71 


RESILIENT  SEAL 
SPOOL  CONSTRUCTION 


•FOR  NON  LOCKING 
MANUAL  OVERRIDE  ONLY 


B  A 


FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 


DOUBLE  SOLENOID  PILOT  OPERATED 
MOMENTARY  WITH  DETENT 


4 

y2«.3/4" 

7176A4309 

7176A4323 

3.0 

(76) 

3.5 

(89) 

9.7 

(247) 

8 

l"-!1 A" 

7176A6309 

7176A6323 

4.1 

(104) 

3.5 

(89) 

11.6 

(295) 

OPERATION  (When  mounted  on  a  base) 

SOLENOID  “a”  ENERGIZED  MOMENTARILY:  Inlet  P  open  to 
outlet  A,  outlet  B  exhausted  via  EB. 

SOLENOID  “b”  ENERGIZED  MOMENTARILY:  Inlet  P  open  to 
outlet  B,  outlet  A  exhausted  via  EA. 


FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 


STANDARD  SPECIFICATIONS 
OPERATOR 

SOLENOID:  A.C.  or  D.C.  power,  continuous  duty. 

POWER  CONSUMPTION:  70  (50)  VA  Inrush,  18  (23)  VA  Holding 
on  60  (50)  Hz.,  14  watts  nominal  on  D.C. 

ELECTRICAL  CONNECTION:  Quick  disconnect  between  body 
and  base,  conduit  opening  and  tuck  space  in  base. 

PILOT  PRESSURE:  Internal  supply. 

AMBIENT  TEMPERATURE:  40°F  (4°C)  min.,  120°F  (49°C)  max. 


BODY 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
35-150  psig  (2,5-10  kp/cm2). 

MEDIA  TEMPERATURE:  40  F  (4°C)  min.,  175°F  (80CC)  max. 


VALVE  TO  BASE  MOUNTING  BOLTS  AND  GASKET 

PROVIDED  WITH  EACH  VALVE  ASSEMBLY. 


BASE 

NUMBERS 


SIDE  PORTED  BASE 


SIDE  AND  BOTTOM  PORTED  BASE 


DIMENSIONS  (mm) 


DIMENSIONS  (mm) 


''MANIFOLD  BASE 


•Specify  valve  model  number  and  base  number  when  ordering.  Valve  to  base  mounting  bolts  provided  with  each  valve 

and  seals  included  with  manifold  for  multiple  station  assembly. 


assembly.  Bolts 
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LENOID  PILOT  OPERATED  -  3  POSITION 
SPRI  CENTERED  -  ALL  PORTS  CLOSED 

MODEL  NUMBERS  —  VALVE  LESS  BASE 


SERIES 


71 


RESILIENT  SEAL 
SPOOL  CONSTRUCTION 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 


NOM. 

Cv 

PIPE  SIZE 
W/BASE 

MANUAL 

NON 

LOCKING 

OVERRIDE 

LOCKING 

DIM! 

A 

“OVERAL 

INSIONS 

B 

L 

(mm)  *F0R  NON  LOCKING 

c  MANUAL  OVERRIDE  ONLY 

4 

y2".3/4» 

7177A4301 

7177A4305 

3.0 

(76) 

3.5 

(89) 

9.7 

(247) 

8 

i"-m" 

7177A6301 

7177A6305 

4.1 

(104) 

3.5 

(89) 

11.6 

(295) 

OPERATION  (When  mounted  on  a  base) 

SOLENOID  "a”  ENERGIZED:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

BOTH  SOLENOIDS  DE-ENERGIZED:  All  ports  closed. 

SOLENOID  "b"  ENERGIZED:  Inlet  P  open  to  outlet  B,  outlet  A 
exhausted  via  EA. 


B  k 


DOUBLE  SOLENOID  PILOT  OPERATED  -  3  POSITION 
SPRING  CENTERED  -  CYLINDER  PORTS  OPEN  TO  EXHAUST 


STANDARD  SPECIFICATIONS 


4 

Vi"-  %" 

7177A4309 

7177A4323 

3.0 

(76) 

3.5 

(89) 

9.7 

(247) 

8 

V'-l'A" 

7177A6309 

7177A6323 

4.1 

(104) 

3.5 

(89) 

11.6 

(295) 

OPERATION  (When  mounted  on  a  base)  J 

cm  CMnm  “o»  cwcDf:i7cn.  ir.iof  d  a  d  I  1  I  I  iiaY/ 


SOLENOID  “a”  ENERGIZED:  Inlet  P  open  to  outlet  A,  outlet  B 

r T 

N 

EB, 

tli 

71 

exhausted  via  EB. 

y 

I 

v- 

<4 

BOTH  SOLENOID  DE-ENERGIZED:  Inlet  P  closed,  outlet  A  ex- 

b 

A t 

/ 

A 

a 

hausted  via  EA,  and  outlet  B  exhausted  via  EB. 

SOLENOID  "b"  ENERGIZED:  Inlet  P  open  to  outlet  B,  outlet  A 
exhausted  via  EA. 


OPERATOR 

SOLENOID:  A.C.  or  D.C.  power,  continuous  duty. 

POWER  CONSUMPTION:  70  (50)  VA  Inrush,  18  (23)  VA  Holding 
on  60  (50)  Hz.,  14  watts  nominal  on  D.C. 

ELECTRICAL  CONNECTION:  Quick  disconnect  between  body 
and  base,  conduit  opening  and  tuck  space  in  base. 

PILOT  PRESSURE:  Internal  supply. 

AMBIENT  TEMPERATURE:  40°F  (4°C)  min.,  120°F  (49°C)  max. 


BODY 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
35-150  psig  (2,5-10  kp/cmJ). 

MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F  (80°C)  max. 


VALVE  TO  BASE  MOUNTING  BOLTS  AND  GASKET 
PROVIDED  WITH  EACH  VALVE  ASSEMBLY. 


BASE 

NUMBERS 


SIDE  PORTED  BASE 

DIMENSIONS  (mm) 


SIDE  AND  BOTTOM  PORTED  BASE 


‘MANIFOLD  BASE 


«OSS 

B9  ROSS  OPERATING  VALVE  COMPANY  • 


DETROIT,  MICHIGAN  48203 
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SOLENOID  PILOT  OPERATED 
INTERNAL  PRESSURE  RETURNED 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 
SEE  BELOW 


NOM. 

Cv 


10 


PIPE  SIZE 
W/BASE 


MODEL  NUMBERS  —  VALVE  LESS  BASE 

MANUAL  OVERRIDE 

NON 

LOCKING 


i*-m* 


7276A3301 


7276A4301 


7276A6301 


LOCKING 


7276A3305 


7276A4305 


7276A6305 


’OVERALL 
DIMENSIONS  (mm) 
ABC 


2.7 

(69) 


3.1 

(79) 


4.1 

(104) 


3.6 

(91) 


3.6 

(91) 


3.6 

(91) 


SERIES 

POPPET  CONSTRUCTION 


•FOR  NON  LOCKING 
MANUAL  OVERRIDE  ONLY 


7.9 

(201) 


8.5 

(216) 


10.3 

(262) 


OPERATION  (When  mounted  on  a  base) 

SOLENOID  DE-ENERGIZED:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

SOLENOID  ENERGIZED:  Inlet  P  open  to  outlet  B.  outlet  A  ex¬ 
hausted  via  EA. 


DOUBLE  SOLENOID  PILOT  OPERATED 
MOMENTARY  WITH  DETENT 


FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 


2 

7276A3309 

7276A3323 

2.7 

(69) 

3.6 

(91) 

10.3 

(262) 

4 

7276A4309 

7276A4323 

3.1 

(79) 

3.6 

(91) 

10.9 

(277) 

10 

i"-i%» 

7276A6309 

7276A6323 

4.1 

(104) 

3.6 

(91) 

12.7 

(323) 

OPERATION  (When  mounted  on  a  base) 

SOLENOID  "a”  ENERGIZED  MOMENTARILY:  Inlet  P  open  to 
outlet  A,  outlet  B  exhausted  via  EB. 

SOLENOID  “b”  ENERGIZED  MOMENTARILY:  Inlet  P  open  to 
outlet  B.  outlet  A  exhausted  via  EA.  ^ 


STANDARD  SPECIFICATIONS 

OPERATOR 

SOLENOID:  A.C.  or  D.C.  power,  continuous  duty. 

POWER  CONSUMPTION:  70  (50)  VA  Inrush,  18  (23)  VA  Holding 
on  60  (50)  Hz.,  14  watts  nominal  on  D.C. 

ELECTRICAL  CONNECTION:  Quick  disconnect  between  body 
and  base,  conduit  opening  and  tuck  space  in  base. 

PILOT  PRESSURE:  Internal  supply. 

AMBIENT  TEMPERATURE:  40  F  (4  C)  min,  120rF  (49CC)  max. 


FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 


BODY 

PRESSURE  RANGE:  Filtered  compressed  air  15-150  psig  (1-10 
Kp  cm2). 

MEDIA  TEMPERATURE:  40  F  (4  C)  Min.,  175T  (80CC)  Max. 


VALVE  TO  BASE  MOUNTING  BOLTS  AND  GASKET 
PROVIDED  WITH  EACH  VALVE  ASSEMBLY. 


BASE 

NUMBERS 


SIDE  PORTED  BASE 


SIDE  AND  BOTTOM  PORTED  BASE 


NOMINAL 

PIPE 

BASE 

DIMENSIONS  (mm) 

BASE 

DIMENSIONS  (mm) 

Cv 

SIZE 

NUMBERS 

A 

B 

c 

NUMBERS 

A 

B 

c 

BASE 

NUMBERS 

DIMI 

A 

ENSIONS 

B 

(mm) 

C 

n 

158K91 

3.6 

1.5 

6.9 

173K91 

3.6 

1.7 

6.9 

165K91 

7  an 

2.7 

(69) 

L 

Vi" 

159K91 

(91) 

(38) 

(175) 

174K91 

(91) 

(43) 

(175) 

”  166K91 

L.OU 

(71,1) 

8.4 

(213) 

i 

Vim 

160K91 

3.8 

1.7 

7.7 

175K91 

3.8 

2.0 

7.7 

167K91 

3  12 

O  1 

n  n 

4 

H' 

161K91 

(97) 

(43) 

(196) 

176K91 

(97) 

(51) 

(196) 

168K91 

(79,2) 

0.1 

(79) 

9.0 

(229) 

10 

1 

1' 

•62K91 

4.8 

2.4 

10.6 

— 

— 

in- 

l63K9':  1 

(122)  | 

(61) 

(269) 

— 

— 

— 

— 

‘MANIFOLD  BASE 


’Spec  %  ber  when  ordering.  Valve  to  base  mounting  bolts  provided  with  each  valve  asso  hi 

and  seals  inc  uded  v.  th  ma  •  fold  for  multiple  station  assembly. 
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PACER  SERIES 

POPPET  CONSTRUCTION 


L RATED -3  AND  4- WAY 


PIPE 

SIZE 

MODEL NU 
NORMALLY 
CLOSED 

MBERS 

NORMALLY 

OPEN 

DIME 

A 

OVERALI 

NSIONS 

B 

L 

(mm) 

C 

Vs" 

1613A1020 

1614A1020 

2.6 

(66) 

3.5 

(89) 

NORMALLY  CLOi 

>ED  NORMALLY  OPEN 

»  i» 

I^/tt 

"t^T  /.VI 

2.6 

tb 

i/4" 

1613A2020 

1614A2020 

(66)  ' 

FOR  STANDARD  VOLTAGE  ON 

A  MINUTE  MAN  ITEM  -  SEE 

PAGE  1. 

OPERATION:  Normally  Closed. 

SOLENOID  DE-ENERGIZED:  Inlet  P  closed,  outlet  A  exhausted 
via  E. 

SOLENOID  ENERGIZED:  Inlet  P  open  to  outlet  A,  exhaust 
closed. 


OPERATION:  Normally  Open. 

SOLENOID  DE-ENERGIZED:  Inlet  P  open  to  outlet  A,  exhaust 
closed. 

SOLENOID  ENERGIZED:  Inlet  P  closed,  outlet  A  exhausted 
via  E. 


Vs" 

1613A1522 

1614A1522 

2.62 

6.2 

4.2 

(66,5 

(157) 

(107) 

Va" 

1613A2522 

1614A2522 

NORMALLY  CLOSED 


JZ 

T 

7 

NORMALLY  OPEN 
iA 

E 

1 

STANDARD  SPECIFICATIONS 

SOLENOID:  A.C.  or  D.C.  power,  continuous  duty. 

POWER  CONSUMPTION:  70  (50)  VA  Inrush,  18  (23)  VA  Holding 
on  60  (50)  Hz.,  14  watts  nominal  on  D.C. 


AMBIENT  TEMPERATURE:  40  F  (4'C)  min.,  120  F  (49°C)  max. 
PRESSURE  RANGE:  Filtered  compressed  air  5-150  psig  (0,3-10 
kp/cm2). 

MEDIA  TEMPERATURE:  40  F  (4°C)  min.,  175"F  (80°C)  max. 


4-WAY 


Ya 


1616A2020 


2.6 

4.5 

3.1 

(66) 

(114) 

(79) 

OPERATION 

SOLENOID  DE-ENERGIZED:  Inlet  P  open  to  outlet  A,  outlet 


B  exhausted  via  E.  . 

SOLENOID  ENERGIZED:  Inlet  P  open  to  outlet  B,  outlet 


A 


exhausted  via  E. 


FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 


2.62 

6.2 

4.2 

JZ 

(66,5) 

(157) 

(107) 

Ya" 


X 


v\ 


STANDARD  SPECIFICATIONS 


SOLENOID:  A.C  or  D.C.  power,  continuous  duty. 

POWER  CONSU’.’PTION:  70  (50)  VA  Inrush,  18  (23)  VA  Holding 
on  60  (50)  Hz ,  14  watts  nominal  on  D.C. 


AMBIENT  TEMPERATURE:  40  F  (40  min.,  120  F  (49  C)  max. 
PRESSURE  RANGE:  Filtered  compressed  air  15-150  psig  (1-10 

MEDIATEMPERATURE:  40  F  (40  min.  175  F  (800  max. 
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SOLENOID  PILOT  OPERATED  -  2,  3,  AND  4-WAY 
SPRING  RETURNED 


HEADLINE  SERIES 

POPPET  CONSTRUCTION 
INLINE  MOUNTED 


PIPE 

SIZE 

MODEL  A 
NORMALLY 
CLOSED 

IUMBERS 

NORMALLY 

OPEN 

1 

DIMI 

A 

OVERAL 

ENSION 

B 

L 

(mm) 

C 

Va" 

y8" 

2771A2001 

2771A3001 

2772A2001 

2772A3001 

3.6 

(91) 

6.7 

(170) 

3.0 

(76) 

W 

2771A4011 

2772A4011 

V2" 

3/4  " 

2771A4001 

2771A5001 

2772A4001 

2772A5001 

4.6 

(117) 

7.3 

(185) 

3.0 

(76) 

i" 

2771A6011 

2772A6011 

i" 

IVa" 

\Vz" 

2771A6001 

2771A7001 

2771A8011 

2772A6001 

2772A7001 

2772A8011 

6.6 

(168) 

10.1 

(257) 

4.1 

(104) 

iy2" 

2" 

2y2" 

2671A8001 

2671A9001 

2671A9011 

2672A8001 

2672A9001 

2672A9011 

8.6 

(218) 

11.5 

(292) 

5.1 

(130) 

NORMALLY  CLOSED 


* 


JZ 


NORMALLY  OPEN 

* 


FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 


OPERATION:  Normally  Closed.  OPERATION:  Normally  Open. 

SOLENOID  DE-ENERGIZED:  Inlet  P  closed  to  outlet  A.  SOLENOID  DE-ENERGIZED:  Inlet  P  open  to  outlet  A. 

SOLENOID  ENERGIZED:  Inlet  P  open  to  outlet  A.  SOLENOID  ENERGIZED:  Inlet  P  closed  to  outlet  A. 


Va" 

Ve" 

Vi" 

Vi" 

%" 

1" 

1" 

lVi" 

IVi" 

Wz" 

2" 

2y2" 


2773A2001 

2773A3001 

2773A4011 

2773A4001 

2773A5001 

2773A6011 

2773A6001 

2773A7001 

2773A8011 

2673A8001 

2673A9001 

2673A9011 


OPERATION:  Normally  Closed. 

SOLENOID  DE-ENERGIZED:  Inlet  P  closed,  outlet  A  exhausted 


via  E. 

SOLENOID  ENERGIZED:  Inlet  P  open  to  outlet  A,  exhaust 
closed. 


2774A2001 

2774A3001 

2774A4011 

2774A4001 

2774A5001 

2774A6011 

2774A6001 

2774A7001 

2774A8011 

2674A8001 

2674A9001 

2674A9011 


3.6  6.9 

(91)  (170) 


4.6  7.7 

(117)  (196) 


6.6  10.1 

(168)  (257) 


8.6  12.1 
(218)  (307) 


3.1 

(79) 


3.6 

(91) 


4.8 

(122) 


6.3 

(160) 


NORMALLY  CLOSED 


1L 

> 

T 

7 

iH, 

NORMALLY  OPEN 

A 

r t 

> 

A 

t 

FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 


OPERATION:  Normally  Open. 

SOLENOID  DE-ENERGIZED:  Inlet  P  open  to  outlet  A,  exhaust 
closed. 

SOLENOID  ENERGIZED:  Inlet  P  closed,  outlet  A  exhausted 
via  E. 


Va" 

2776A2001 

3.9 

6.9 

%" 

2776A3001 

3.8 

Vz" 

2776A4011 

(99) 

(170) 

(97) 

)  1 

1 

Vz" 

2776A4001 

C  ' 

Va" 

2776A5001 

4.4 

8.7 

5.2 

s 

1" 

2776A6011 

(112) 

(221) 

(132) 

1" 

2776A6001 

m" 

2776A7001 

6.5 

10.4 

8.1 

4-WAY 

OPERATION 

\Vi" 

2776A8011 

(165) 

(264) 

(206) 

V\ 


Ip 


FOR  STANDARD  VOLTAGE  ON 
A  MINUTE  MAN  ITEM  -  SEE 
PAGE  1. 


SOLENOID  DE-ENERGIZED:  Inlet  P  open  to  outlet  A,  outlet 
B  exhausted  via  E. 


SOLENOID  ENERGIZED:  Inlet  P 
exhausted  via  E. 


open  to  outlet  B,  outlet 


A 


STANDARD  SPECIFICATIONS 

OPERATOR 

SOLENOID:  A  C.  or  D  C.  power,  continuous  duty. 

POWER  CONSUMPTION:  70  (50)  VA  Inrush,  18  (23)  Holding 
on  60  (50)  Hz.,  14  watts  nominal  on  D.C. 

PILOT  PRESSURE  Internal  supply,  convertible  to  external 
supply.  Pilot  pressure  should  be  equal  to  main  valve  pres¬ 
sure  but  never  less  than  15  psig  (1  kp/cm1). 

AMBIENT  TEMPERATURE:  40  F  (4X)  min.,  120  F  (49'C)  max. 


BODY 

RkpScmqEw?thNPt:  FilJer®d  compressed  air  15-150  psig  (1- 

Js °r  5,50  CS,B  ,0’3- 

'  '  EMPERATURE:  40cF  (4  C)  min.,  175CF  {80°C)  max. 


13 


DOUB  •'•OID  PILOT  OPERATED -3,  AND  4-WAY  HEADLINE  SERIES 

MOMENTARY  WITH  DETENT  P0PPE!.!;!."S™™!! 


PIPE 

SIZE 

MODEL  NU 
NORMALLY 
CLOSED 

IMBERS 

NORMALLY 

OPEN 

DIM! 

A 

OVERALI 
INS  IONS 
B 

L 

I  (mm) 

C 

Va" 

Va" 

Vz" 

2773A2003 

2773A3003 

2773A4013 

2774A2003 

2774A3003 

2774A4013 

7.6 

(193) 

5.9 

(150) 

3.1 

(79) 

Vz" 

3/4" 

1" 

2773A4003 

2773A5003 

2773A6013 

2774A4003 

2774A5003 

2774A6013 

7.6 

(193) 

6.7 

(170) 

3.6 

(91) 

1" 

Wa" 

Wz" 

2773A6003 

2773A7003 

2773A8013 

2774A6003 

2774A7003 

2774A8013 

7.6 

(193) 

9.4 

(239) 

4.8 

(122) 

NORMALLY  CLOSED 


OPERATION:  Normally  Closed. 

SOLENOID  “a”  ENERGIZED  MOMENTARILY:  Inlet  P  closed, 
outlet  A  exhausted  via  E. 

SOLENOID  44b”  ENERGIZED  MOMENTARILY:  Inlet  P  open  to 
outlet  A,  exhaust  closed. 


OPERATION:  Normally  Open. 

SOLENOID  “a”  ENERGIZED  MOMENTARILY:  Inlet  P  open  to 
outlet  A,  exhaust  closed. 

SOLENOID  “b”  ENERGIZED  MOMENTARILY:  Inlet  P  closed, 
outlet  A  exhausted  via  E. 


1/4" 

%" 

Vz" 

2776A2003 

2776A3003 

2776A4013 

7.6 

(193) 

5.9 

(150) 

3.8 

(97) 

Vz" 

3/4" 

1" 

2776A4003 

2776A5003 

2776A6013 

7.6 

(193) 

7.7 

(196) 

r  ■?  rr^i  9  A 

<&  x . 

&  Fv  A  a 

1" 

IVa  " 
Wz" 

2776A6003 

2776A7003 

2776A8013 

7.6 

(193) 

9.4 

(239) 

EV 

8.1 

(206) 

OPERATION 

SOLENOID  “a”  ENERGIZED  MOMENTARILY:  Inlet  P  open  to  outlet  A, 
outlet  B  exhausted  via  E. 

SOLENOID  44b”  ENERGIZED  MOMENTARILY:  Inlet  P  open  to  outlet  B, 
outlet  A  exhausted  via  E. 


STANDARD  SPECIFICATIONS 

OPERATOR 

SOLENOID:  A.C.  power,  continuous  duty. 

POWER  CONSUMPTION:  78  (60)  VA  Inrush,  18  (23)  VA  Holding 
on  60  (50)  Hz. 

PILOT  PRESSURE:  Internal  supply,  convertible  to  external 
supply.  Pilot  pressure  should  be  equal  to  main  valve  pres¬ 
sure  but  never  less  than  30  psig  (2  kp/cm2). 

AMBIENT  TEMPERATURE:  40CF  (4°C)  min.,  120CF  (49°C)  max. 


BODY 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
30-150  psig  (2-10  kp/cm2)  with  internal  pilot  pressure  or 
5-150  psig  (0,3-10  kp/cm2)  with  external  pilot  pressure. 
MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F  (80°C)  max. 

AVAILABLE  WITH  D  C.  PILOT  -  CONSULT  YOUR  ROSS  REPRE¬ 
SENTATIVE. 


LITERATURE  AVAILABLE  IN  OTHER  LANGUAGES 


Digest  Catalogs  and  Service 
Data  Sheets  on  most  Ross  Prod¬ 
ucts  are  available  in  several 
languages  -  Contact  your  local 
Ross  Representative  or  Ross 
Operating  Valve  Company. 


«oss 

H  R 
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DOUBLE  VALVE  -  PARALLEL  FLOW  WITH  LIFEGUARD 5  II  PNEUMATIC  LOCKOU 


Two  separate  3-way  normally  closed  valve  elements  de¬ 
signed  into  a  common  body.  Each  valve  element  is 
operated  by  its  own  normally  closed  solenoid  pilot.  The 


LIFEGUARD  monitoring  device  is  designed  to  sense  a 
malfunction  of  either  one  of  the  two  main  valve  elements 
and  shuts  the  valve  down  when  such  a  condition  occurs. 


PIPE 

MODEL  NUMBERS 

OVERALL  DIMENSIONS  (mm) 

SIZE 

A 

B 

C 

%" 

3573A3004 

6.1 

10.1 

4.8 

l/2  " 

3573A4014 

(155) 

(257) 

(122) 

3/4  " 

3573A5004 

6.4 

10.7 

4.8 

1" 

3573A6014 

(163) 

(272) 

(122) 

IVa" 

3573A7004 

10.2 

14.5 

4.9 

Wz" 

3573A8014 

(259) 

(368) 

(124) 

B0TH  SOLENOIDS  DE-ENERGIZED  SIMULTANE¬ 
OUSLY  —  Input  P  closed,  outlet  A  exhausted  via  E  BOTH 
SOLENOIDS  ENERGIZED  SIMULTANEOUSLY  -  Input  P  open 
to  outlet  A,  exhaust  closed.  P  open 


STANDARD  SPECIFICATIONS 

OPERATOR:  SOLENOID  —  A.C.  or  D.C.  power,  continuous  duty. 
POWER  CONSUMPTION  -  70  (50)  VA  inrush,  18  (23)  VA  hold¬ 
ing  (each  solenoid)  on  60  (50)  Hz.,  14  Watts  (each  solenoid)  on 
D.C.  STANDARD  VOLTAGES  -  115  volt  60  Hz.,  24  and  110  volt 
D.C.  AMBIENT  TEMPERATURE  RANGE  40  F  to  120°F  (4°C 
to  49  °C). 


BODY:  PRESSURE  RANGE  —  Filtered  and  lubricated  com- 

tmH  DAMoi0  t0  150  psig  (2  t0  10  Mem’).  MEDIA  TEMPERA¬ 
TURE  RANGE  40  F  to  175CF  (4°C  to  80’C). 


NOTE:  Improperly  sized  upstream  and/or  downstream 
pneumatic  components,  can  adversely  affect  the  nor 
formance  of  a  Double  Valve.  P 


The  two  3-way  normally  closed  main  valve  elements  are  situ¬ 
ated  side  by  side  in  a  common  body.  Air  entering  the  inlet  port 
is  divided,  part  of  the  air  passing  through  one  valve  element, 
the  remainder  through  the  second  element.  Should  either 
valve  element  malfunction  during  a  normal  cycle,  the  valve’s 
large  exhausting  capacity  is  designed  to  override  the  effect  of 
the  inlet  pressure.  Due  to  this  large  exhausting  capacity  a 
high  pressure  drop  is  created  which  quickly  reduces  the  outlet 
'lire  to  approximately  5%  of  the  inlet  pressure. 


and  the  two  ?Vn?fal,ed  between  the  mai"  valve  bo< 

sure  in  the  tw'  ^^P  0^  !?  d6Signed  to  monitor  the  pre 

valve.  In  normal  *  et  chamb®rs  of  the  parallel  flow  doub 
air  to  pass  to  th^3*10"’  ,this  sensinS  device  permits  pil< 
mon i tor^ so* a rrano^rT t  so  leno  i  d  pilots.  The  LIFEGUARD 
two  elements  tPnHcS*d  that  3  ma,function  of  either  one  of  tf 
device  This  mnnitn  *°  c^.us^  a  Pressure  imbalance  within  tt 

Lifeguard”]!  !3S  * 
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DOUBLE  -  PARALLEL  FLOW  WITH  ELECTRO-PNEUMATIC  LOCKOUT 


Two  separate  3-way  normally  closed  valve  elements  de¬ 
signed  into  a  common  body.  Each  valve  element  is 
operated  by  its  own  normally  closed  solenoid  pilot.  The 
ELECTRO-PNEUMATIC  monitoring  device  is  designed  to 


sense  a  malfunction  of  either  one  of  the  two  main  valve 
elements  and  open  the  electric  circuit  when  such  a  con¬ 
dition  occurs,  thus  shutting  the  valve  down. 


MODEL  NUMBERS 

PIPE 

MANUAL 

ELECTRICAL 

OVERALL  DIMENSIONS  (mm) 

SIZE 

RESET 

RESET 

A 

B 

C 

D 

%" 

3573A3003 

3573A3002 

6.1 

9.7 

3.4 

4.9 

i/2" 

3573A4013 

3573A4012 

(155) 

(246) 

(86) 

(124) 

3/4  " 

3573A5003 

3573A5002 

6.4 

10.9 

4.0 

4.9 

1" 

3573A6013 

3573A6012 

(163) 

(277) 

(102) 

(124) 

VA" 

3573A7003 

3573A7002 

10.2 

14.8 

4.9 

4.9 

VA" 

3573A8013 

3573A8012 

(259) 

(376) 

(124) 

(124) 

OPERATION:  BOTH  SOLENOIDS  DE-ENERGIZED  SIMULTANE¬ 
OUSLY  -  Input  P  closed,  outlet  A  exhausted  via  E.  BOTH 
SOLENOIDS  ENERGIZED  SIMULTANEOUSLY  -  Input  P  open 
to  outlet  A,  exhaust  closed. 


STANDARD  SPECIFICATIONS 

OPERATOR  (Manual  Reset):  SOLENOID  A.C.  or  D.C.  power,  con¬ 
tinuous  duty.  POWER  CONSUMPTION  -  70  (50  VA  inrush,  18 
(23)  VA  holding  (each  solenoid)  on  60  (50)  Hz.,  14  Watts  (each 
solenoid)  on  D.C.  STANDARD  VOLTAGES  -  115  volt  60  Hz., 
24  and  110  volt  D.C.  AMBIENT  TEMPERATURE  RANGE  40° 
to  120°F  (4°C  to  49 °C). 

OPERATOR  (Electrical  Reset):  Solenoid  A.C.  or  D.C.  power,  con¬ 
tinuous  duty.  POWER  CONSUMPTION  -  70  (50)  VA  inrush,  18 


(23)  VA  holding  (each  solenoid)  on  60  (50)  Hz.,  14  Watts  (each 
solenoid)  on  D.C.  Re-set  solenoid  -  17  VA  inrush,  8  VA  holding 
on  60  Hz.,  4  Watts  on  D.C.  STANDARD  VOLTAGES  -  115  Volt 
60  Hz,  24  and  110  Volt  D.C.  AMBIENT  TEMPERATURE  RANGE 
40  F  to  120° F  (4°C  to  49°C). 

BODY-  PRESSURE  RANGE  -  Filtered  compressed  air  30  to  150 
psig  (2  to  10  kp/cm2).  MEDIA  TEMPERATURE  RANGE  40°F 
to  175°F  (4°C  to  80 °C). 


NOTE-  Improperly  sized  upstream  and/or  downstream 
pneumatic  components,  can  adversely  affect  the  per¬ 
formance  of  a  Double  Valve. 


The  two  3-way  normally  closed  main  valve  elements  are  situ¬ 
ated  side  by  side  n  a  common  body.  Air  entering  the  inlet  por 
is  divided,  part  of  the  air  passing  through  one  valve  elemen  , 
the  remainder  through  the  second  element.  Should  either 
valve  element  malfunction  during  a  normal  cycle,  the  valves 
large  exhausting  capacity  is  designed  to  override  the  effec  o 
the  inlet  pressure  Due  to  this  large  exhausting  capaci  y  a 
h'gh  pressure  drop  is  created  which  quickly  reduces  the  outlet 
pressure  to  approximately  5%  of  the  inlet  pressure. 


The  ELECTRO-PNEUMATIC  monitor  is  designed  to  sense  the 
Dressure  in  the  two  outlet  chambers  of  the  parallel  flow  double 
valve  In  normal  operation  the  electric  circuit  between  sole¬ 
noids  and  terminal  strip  is  closed  via  momentary  switch.  The 
E-P  monitor  is  so  arranged  that  a  malfunction  of  either  one 
of  the  two  elements  tends  to  cause  a  pressure  imbalance 
within  the  device.  This  device  is  designed  to  shift  and  open 
thP  electric  circuit  to  the  two  solenoid  pilots.  The  E-P  moni¬ 
tor  must  be  re-set  before  another  cycle  can  be  initiated. 


Ross 
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DOUBLE  VALVE  -  SERIES  FLOW  WITH  POSITION  INDICATOR  PINS 


The  POSITION  INDICATOR  PINS  provide  a  visual  and 
mechanical  means  of  monitoring  the  movement  of  the 
two  3-way  normally  closed  main  valve  elements.  By  in¬ 


corporating  an  appropriate  control  device,  the  system  can 
be  made  to  shut  itself  down  if  a  malfunction  occurs  in 
either  one  of  the  two  valve  elements. 


PIPE 

MODEL  NUMBERS 

OVERALL  DIMENSIONS  (mm) 

SIZE 

A 

B 

C 

%" 

3573A3001 

6.1 

9.0 

3.4 

Vi" 

3573A4011 

(155) 

(229) 

(86) 

3/4  " 

3573A5001 

6.4 

9.6 

4.0 

Va" 

3573A6011 

(163) 

(244) 

(102) 

IVa" 

3573A7001 

10.2 

13.4 

4.9 

1  Vi" 

3573A8011 

(259) 

(340) 

(124) 

?.°oL^?rjsGSdsiMuLTANEousLv  -  p 


STANDARD  SPECIFICATIONS 

OPERATOR:  SOLENOID  —  A.C.  or  D.C.  power,  continuous  duty 
POWER  CONSUMPTION  -  70  (50)  VA  inrush,  18  (23)  VA  hold¬ 
ing  (each  solenoid)  on  60  (50)  Hz.,  14  Watts  (each  solenoid)  on 
D.C.  STANDARD  VOLTAGES  -  115  volt  60  Hz.,  24  and  110  volt 
D.C.  AMBIENT  TEMPERATURE  RANGE  40  F  to  120°F  (4°C 
to  49  °C). 

BODY:  PRESSURE  RANGE  -  Filtered  and  lubricated  com¬ 
pressed  air  30  to  150  psig  (2  to  10  kp/cmJ).  MEDIA  TEMPERA¬ 
TURE  RANGE  40°F  to  175‘  F  (4°C  to  8CTC). 


upstream  and/or  downstream 
pneumatic  components,  can  adversely  affect  thl 
formance  of  a  Double  Valve  V  1  the  per' 


In  the  ROSS  SERIES  FLOW  DOUBLE  VALVE,  two  3-way 
normally  closed  valve  elements  are  combined  in  a  com¬ 
mon  body.  Ai'  must  first  pass  through  one  valve  element 
before  it  in  pa  s  through  the  second  element  to  enter 
the  outlet  <  age.  Two  separate  3-way  normally  closed 
soli  •  r  i  provide  the  operating  force  -  one  for  each 
valve  element.  Should  either  valve  element  close  during 
ipply  is  shut  off  and  the  outlet  pressure 
i  i  ted  Position  Indicator  Pins  are  pro- 


two  main  valve  elements  PartS  in  each  of  th 

as  the  valve  elements  onL^  f  pms  extend  or  retra< 
can  be  tied  in  externa  I  ?n°r  C  °S.e-  lnterlock'ng  device 
ment  of  the  two  main  y  }°  mon|tor  the  physical  movi 

monitoring  cr°irrh„VaMe.elemen,s  via  W"*-  " 
asynchronous  mo  on  Of  .K  bI  designed  ,0  sense  a 

prevent  further  operation**'  Posltlon  lndlcalor  Pin  an 
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AIR  OPERA 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 
SEE  BELOW 


SPRING  RETURNED 


SERIES 


70 


MODEL  NUMBERS -VALVE  LESS  BASE 


METAL  TO  METAL 
SPOOL  CONSTRUCTION 


NOM. 

Cv 

PIPE  SIZE 
W/BASE 

NO  MANUAL 
OVERRIDE 

MANUAL 

NON 

LOCKING 

OVERRIDE 

LOCKING 

DIM 

A 

*OVERAL 

ENSIONS 

B 

L  ‘FOR  NO  MANUAL 

(mm)  OVERRIDE  ONLY 

C 

2 

W'-Vz" 

7056A3301 

7056A3305 

7056A3303 

2.6 

(66) 

2.5 

(64) 

5.7 

(145) 

4 

l/2  "-3/4" 

7056A4301 

7056A4305 

7056A4303 

3.0 

(76) 

2.5 

(64) 

6.6 

(168) 

8 

1"-1Ya" 

7056A6301 

7056A6305 

7056A6303 

4.1 

(104) 

2.5 

(64) 

8.0 

(206) 

OPERATION  (When  mounted  on  a  base) 

PILOT  SIGNAL  EXHAUSTED:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

PILOT  SIGNAL  TO  CB:  Inlet  P  open  to  outlet  B,  outlet  A  ex¬ 
hausted  via  EA. 


EBA 


CB 


DOUBLE  AIR  OPERATED 
MOMENTARY  WITH  DETENT 


2 

3/8  ",l/2  " 

7056A3307 

7056A3321 

7056A3309 

2.6 

(66) 

2.5 

(64) 

5.7 

(145) 

4 

W-Ya" 

7056A4307 

7056A4321 

7056A4309 

3.0 

(76) 

2.5 

(64) 

6.6 

(168) 

8 

V'AVa" 

7056A6307 

7056A6321 

7056A6309 

4.1 

(104) 

2.5 

(64) 

8.0 

(206) 

OPERATION  (When  mounted  on  a  base) 

MOMENTARY  PILOT  SIGNAL  TO  CA:  Inlet  P  open  to  outlet  A, 
outlet  B  exhausted  via  EB. 

MOMENTARY  PILOT  SIGNAL  TO  CB:  Inlet  P  open  to  outlet  B, 


pv — V" 


CB 


El 

\m 

AEA 

r 

l 

\ 

CA 


B  A 


outlet  A  exhausted  via  EA. 


STANDARD  SPECIFICATIONS 
OPERATOR 

PILOT  SIGNAL:  Filtered  compressed  air  15  psig  (1  kp/cm2)  Min., 
150  psig  (10  kp/cm2)  Max. 

SIGNAL  PORT:  Connection  in  base. 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175  F 
(80°C)  max. 


)DY 

IESSURE  RANGE:  Filtered  compressed  air  0-150  psig  (0-10 

SmENT/ MEDIA  TEMPERATURE:  40°F  (4°C)  Min.,  175°F 
[80°C)  Max. 


E  TO  BASE  MOUNTING  BOLTS  AND  GASKET 
TOED  WITH  EACH  VALVE  ASSEMBLY. 


BASE 

NUMBERS 


INAL 


SIDE  PORTED  BASE 


IVa" 


BASE 

NUMBERS 

DIMI 

A 

ENSIONS  1 
B 

(mm) 

C 

245K91 

3.6 

1.5 

5.4 

(137) 

246K91 

(91) 

(38) 

247K91 

3.8 

1.7 

6.2 

(157) 

48K91 

(97) 

(43) 

249K91 

4.8 

2.4 

9.1 

(231) 

250K91 

(122) 

(61) 

SIDE  AND  BOTTOM  PORTED  BASE 
DIMENSIONS  (mm) 

NUMBERS 

251K91 


MANIFOLD  BASE 


BASE 

NUMBERS 

DIMI 

A 

ENSIONS 

B 

(mm) 

C 

214B91  ~~ 

2.80~ 

2.7 

6.9 

(175) 

215B91 

(71,1) 

(69) 

216B91 

3.12 

3.0 

(76) 

7.4 

(188) 

'  217B91 

(79,2) 

— 

— 

alve  model  number  and  base  number  when  or  eri 
included  with  manifold  for  multiple  station  as 

ROSS  OPERATING  VALVE  COMPANY 


DETROIT,  MICHIGAN  48203 
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DOUBLE  AIR  OPERATED  -  3  POSITION 
SPRING  CENTERED  -  ALL  PORTS  CLOSED 


MODEL  NUMBERS  —  VALVE  LESS  BASE 


series(76 

SPOOL®* 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 
SEE  BELOW 


NOM. 

Cv 

PIPE  SIZE 
W/BASE 

NO  MANUAL 
OVERRIDE 

MANUAL 

NON 

LOCKING 

DVERRIDE 

LOCKING 

DIM 

A 

‘OVERALI 

ENSIONS 

B 

/  *  *F0R  NO  MANUAL 

(mm)  override  only 

C 

2 

7057A3301 

7057A3305 

7057A3303 

2.6 

(66) 

2.5 

(64) 

5.7  ~ 

(145) 

4 

V 2"-%" 

7057A4301 

7057A4305 

7057A4303 

3.0 

(76) 

2.5 

(64) 

6.6 

(168) 

8 

1*-1%* 

7057A6301 

7057A6305 

7057A6303 

4.1 

(104) 

2.5 

(64) 

8.0 

(206) 

OPERATION  (When  mounted  on  a  base) 

PILOT  SIGNAL  TO  CA:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

BOTH  PILOT  SIGNALS  EXHAUSTED:  All  ports  closed. 

PILOT  SIGNAL  TO  CB:  Inlet  P  open  to  outlet  B,  outlet  A 
exhausted  via  EA. 


CB 


T 

l1 

L_! _ 

\ 

B  A 


AA 


DOUBLE  AIR  OPERATED  -  3  POSITION 


2 

%"-V2" 

7057A3307 

7057A3321 

7057A3309 

2.6 

(66) 

2.5 

(64) 

5.7 

(145) 

4 

y2"-%" 

7057A4307 

7057A4321 

7057A4309 

3.0 

(76) 

2.5 

(64) 

6.6 

(168) 

8 

1"-1V4" 

7057A6307 

7057A6321 

7057A6309 

4.1 

(104) 

2.5 

(64) 

8.0 

(206) 

STANDARD  SPECIFICATIONS 
OPERATOR 

P'l50  psig^oo  kp/cm1)  MaT.PreSSed  15  PSi*  11 
SIGNAL  PORT:  Connection  in  base. 

AMBIENT/MEDIA  TEMPERATURE:  40CF  (4CC)  Min  i7ccr 
(80  C)  Max.  1  ^  M,n”  175  F 


■  . .  . . uumcu  uii  a  Dase) 

exIauste2AviaTE0BCA:  'n'et  P  °Pen  t0  °Utlet  A'  outlet  B 
^exhausted*  via  EA.°B  P  «"  *  «£,  *  ou,,e,  » 


EB 

>EA 

u 

T 

AA 


6  A 


BODY 

^*kp7cm*)E  Filtered  compressed  air  0-150  psig  (0-10 

Af(8B0IEC)TLaxDIA  TEMPERATURE:  40fF  (4°C)  Min.,  175CF 


‘Specify  valve  model  number  and  base  number  when  ordering  Z  ,  ~ 
and  seals  included  with  manifold  for  multiple  station  assembly  6  t0  base 


provided  with  each  valve  assembly.  Bolts 
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air  OPERATED  -  SPRING  RETURNED 


71 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 
SEE  BELOW 


MODEL  NUMBERS  —  VALVE  LESS  BASE 


SERIES 


RESILIENT  SEAL 
SPOOL  CONSTRUCTION 


NOM. 

Cv 

PIPE  SIZE 
W/BASE 

NO  MANUAL 

OVERRIDE 

DIM 

A 

OVERALI 

ENSIONS 

B 

(mm) 

C 

4 

7156A4301 

3.0 

(76) 

2.5 

(64) 

6.6 

(168) 

8 

7156A6301 

4.1 

(104) 

2.5 

(64) 

8.0 

(206) 

OPERATION  (When  mounted  on  a  base) 

PILOT  SIGNAL  EXHAUSTED:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

PILOT  SIGNAL  TO  CB:  Inlet  P  open  to  outlet  B,  outlet  A  ex¬ 
hausted  via  EA. 


B  A 


DOUBLE  AIR  OPERATED 
MOMENTARY  WITH  DETENT 


4 

l/2  ".3/4  " 

7156A4307 

3.0 

(76) 

2.5 

(64) 

6.6 

(168) 

8 

V'-Wa" 

7156A6307 

4.1 

(104) 

2.5 

(64) 

8.0 

(206) 

OPERATION  (When  mounted  on  a  base) 

MOMENTARY  PILOT  SIGNAL  TO  CA:  Inlet  P  open  to  outlet  A, 
outlet  B  exhausted  via  EB. 

MOMENTARY  PILOT  SIGNAL  TO  CB:  Inlet  P  open  to  outlet  B, 
outlet  A  exhausted  via  EA. 


1/ 

-if 

-t>“ 

/ 

\ 

CB 

B  A 


STANDARD  SPECIFICATIONS 
OPERATOR 

PILOT  SIGNAL:  Filtered  and  lubricated  compressed  air  35  psig 
(2,5  kp/cm2)  min.,  150  psig  (10  kp/cm2)  max. 

SIGNAL  PORT:  Connection  in  base. 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
(80  CC)  max. 


BODY 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
5-150  psig  (0,3-10  kp/cm2). 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
(80  CC)  max. 


‘Specify  valve  model  number  and  base  number  when  ordering.  Valve  to  base  mounting  bolts  provided  with  each  valve  assembly.  Bolts 
and  seals  included  with  manifold  for  multiple  station  assembly. 


ROSS 

E9  ROSS  OPERATING  VALVE  COMPANY  • 


DETROIT,  MICHIGAN  48203 
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DOUBLE  AIR  OPERATED  -  3  POSITION 
SPRING  CENTERED  -  ALL  PORTS  CLOSED 


MODEL  NUMBERS  —  VALVE  LESS  BASE 


SERIES 


71 


resilient  seal 
SPOOL  CONSTRUCTION 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 
SEE  BELOW 


NOM. 

Cv 

PIPE  SIZE 
W/BASE 

NO  MANUAL 

OVERRIDE 

DIM 

A 

OVERALI 

IENSI0NS 

B 

L 

(mm) 

C 

4 

l/2  ".3/4  " 

7157A4301 

3.0 

(76) 

2.5 

(64) 

6.6 

(168) 

8 

i"-m" 

7157A6301 

4.1 

(104) 

2.5 

(64) 

8.0 

(206) 

OPERATION  (When  mounted  on  a  base) 

PILOT  SIGNAL  TO  CA:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

BOTH  PILOT  SIGNALS  EXHAUSTED:  All  ports  closed. 
PILOT  SIGNAL  TO  CB:  Inlet  P  open  to  outlet  B,  outlet  A 
exhausted  via  EA. 


B  A 


DOUBLE  AIR  OPERATED  -  3  POSITION 

SPRING  CENTERED  -  CYLINDER  PORTS  OPEN  TO  EXHAUST 


4 

l/2".3/4" 

7157A4307 

3.0 

(76) 

2.5 

(64) 

6.6 

(168) 

8 

i"-iy4" 

7157A6307 

4.1 

(104) 

2.5 

(64) 

8.0 

(206) 

OPERATION  (When  mounted  on  a  base) 

PILOT  SIGNAL  TO  CA:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 


VALVE  ASSEMBLY  LESS  BASE 


BOTH  PILOT  SIGNALS  EXHAUSTED:  Inlet  P  closed  outlet  A 
exhausted  via  EA,  outlet  B  exhausted  via  EB. 

PILOT  SIGNAL  TO  CB:  Inlet  P  open  to  outlet  B,  outlet  A 
exhausted  via  EA. 


EB 

>EA 

T 

1 

T 

B  J 

l 

CA 

-4- 

k 


STANDARD  SPECIFICATIONS 
OPERATOR 

PILOT  SIGNAL:  Filtered  and  lubricated  compressed  air  35  psig 
(2,5  kp/cm2)  min.,  150  psig  (10  kp/cm2)  max. 

SIGNAL  PORT:  Connection  in  base. 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
(80°C)  max. 


BODY 

^',tered  and  lubricated  compressed  air 
5-150  psig  (0,3-10  kp/cm2). 

AlrftBn«ErlT/MEDIA  TEMPERATURE:  40CF  (4°C)  min.,  175°F 
lou  u)  max. 
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air  operated 

internal  pressure  returned 


MODEL  NUMBERS  —  VALVE  LESS  BASE 


VALVE  BASE  MUST  BE 
ORDERED  SEPARATELY 
SEE  BELOW 


STANDARD  SPECIFICATIONS 
OPERATOR 

PILOT  SIGNAL:  Fitered  compressed  air.  Pilot  signal  should  be 
equal  to  main  valve  pressure  but  never  less  than  15  psig 
(1  kp/cm1). 

SIGNAL  PORT:  Connection  in  base. 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4'C)  Min.,  175°F 
(80 °C)  Max. 


PILOT  SIGNAL  EXHAUSTED:  Inlet  P  open  to  outlet  A,  outlet 
B  exhausted  via  EB. 

PILOT  SIGNAL  TO  CB:  Inlet  P  open  to  outlet  B,  outlet  A 
exhausted  via  EA. 


SERIES  72 


POPPET  CONSTRUCTION 


NOM. 

Cv 

PIPE  SIZE 
W/BASE 

NO  MANUAL 
OVERRIDE 

DIM 

A 

OVERALL 

:nsions  i 

B 

(mm) 

C 

2 

%"-V2" 

7256A3301 

2.7 

(69) 

2.7 

(69) 

5.5 

(140) 

4 

l/2".3/4" 

7256A4301 

3.1 

(79) 

2.7 

(69) 

6.1 

(155) 

10 

\"-IVa" 

7256A6301 

4.1 

(104) 

3.2 

(81) 

7.9 

(201)  aX, 

-t>- 

CB 


BODY 

PRESSURE  RANGE:  Filtered  compressed  air  15-150  psig 
(1-10  kp/cmJ). 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4‘C)  Min.,  175°F 
(80  "C)  Max. 


and  seals  included  with  manifold  for  multiple  station  assembly. 


PIPE 

MODEL 

UVtHHLL 

DIMENSIONS  (mm) 

SIZE 

NUMBERS 

A 

B 

C 

Va" 

1868A2003 

3.0 

(76) 

2.0 

(51) 

4.1 

(104) 

STANDARD  SPECIFICATIONS 

ACTUATION:  Two  separate  pressure  signals  from  3-way  nor¬ 
mally  closed  valves. 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air. 
Both  signals  should  be  equal  but  never  less  than  30  psig 
(2  kp/cm2)  or  more  than  150  psig  (10  kp/cm2). 
AMBIENT/MEDIA  TEMPERATURE:  40"F  (4  C)  min.  175°F 
(80°C)  max. 


OPERATION: 

PILOT  SIGNALS  EXHAUSTED:  Outlet  A  open  to  exhaust. 

FIRST  SIGNAL  APPLIED  TO  EITHER  PI  or  P2:  Outlet  A  remains 
open  to  exhaust. 

SECOND  SIGNAL  APPLIED  TO  EITHER  PI  or  P2:  Outlet  open 
to  second  signal,  exhaust  closed. 


ROM* 


ROSS  OPERATING  VALVE  COMPANY  •  DETROIT,  MICHIGAN  48203 
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AIR  OPERATED -2,  3,  AND  4-WAY 
SPRING  RETURNED 


HEADLINE  SERIES 

POPPET  CONSTRUCTION 

inline  mounted 


PIPE 

SIZE 


Va" 

%" 

Vz" 


Vz" 

3/4" 

1" 


1" 

IVa" 

iy2" 


iy2" 

2" 

Vz" 


MODEL  NUMBERS 

NORMALLY  NORMALLY 

CLOSED  OPEN 


2751A2001 

2751A3001 

275 1A4011 


2751A4001 

2751A5001 

2751A6011 


2751A6001 

2751A7001 

2751A8011 


2651A8001 

2651A9001 

2561A9011 


OPERATION:  Normally  Closed. 

PILOT  SIGNAL  EXHAUSTED:  Inlet  P  closed  to  outlet  A. 
PILOT  SIGNAL  PRESENT:  Inlet  P  open  to  outlet  A. 


2752A2001 

2752A3001 

2752A4011 


2752A4001 

2752A5001 

2752A6011 


2752A6001 

2752A7001 

2752A8011 


2652A8001 

2652A9001 

2652A9011 


OVERALL 

DIMENSIONS  (mm) 


3.6 

(91) 


4.6 

(117) 


6.6 

(168) 


8.5 

(218) 


3.6 

(91) 


4.2 

(107) 


7.3 

(185) 


8.8 

(224) 


3.0 

(76) 


NORMALLY  CLOSED 


3.0 

(76) 


4.1 

(104) 


5.1 

(130) 


OPERATION:  Normally  Open. 
PILOT  SIGNAL  EXHAUSTED:  Inlet 
PILOT  SIGNAL  PRESENT:  Inlet  P 


P  open  to  outlet  A. 
closed  to  outlet  A. 


A 

II 

1/4" 

%" 

Vz" 

2753A2001 

2753A3001 

2753A4011 

2754A2001 

2754A3001 

2754A4011 

3.6 

(91) 

3.8 

(97) 

3.1 

(79) 

raiu 

Vz" 

3/4" 

1" 

2753A4001 

2753A5001 

2753A6011 

2754A4001 

2754A5001 

2754A5011 

4.6 

(117) 

4.6 

(117) 

3.6 

(91) 

3-WAY 

1" 

IVa" 

IVz" 

2753A6001 

2753A7001 

2753A8011 

2754A6001 

2754A7001 

2754A8011 

6.6 

(168) 

7.3 

(185) 

4.8 

(122) 

—  - *  iy2" 

2" 

2y2" 

nPFRATIHM.  MnKmillu  T'I/\I»«^ 

2653A8001 

2653A9001 

2653A9011 

2654A8001 

2654A9001 

2654A9011 

8.6 

(218) 

9.3 

(236) 

6.3 

(160) 

NORMALLY  CLOSED 

iA 


NORMALLY  OPEN 


* 


N\ 


4p 


PILOT  SIGNAL  EXHAUSTED 
hausted  via  E. 

PILOT  SIGNAL  PRESENT:  Inlet 
closed. 


Inlet  P  closed,  outlet  A  ex- 
P  open  to  outlet  A,  exhaust 


OPERATION:  Normally  Open. 
PILOT  SIGNAL  EXHAUSTED 
haust  closed. 

PILOT  SIGNAL  PRESENT:  Inlet  P 


Inlet 


P  open  to  outlet  A,  ex- 
closed,  outlet  A  exhausted 


4-WAY 


1/4" 

Vs" 

Vz" 

2/56A2001 

2756A3001 

2756A4011 

3.9 

(99) 

3.8 

(97) 

3.8 

(97) 

Vz" 

Va" 

1" 

2756A4001 

2756A5001 

4.4 

5.6 

5.2 

2756A6011 

(112) 

(142) 

(132) 

1" 

IVa" 

2756A6001 

2756A7001 

6.5 

7.3 

8  1 

1  Vz" 

2756A8011 

(165) 

(185) 

(206) 

OPERATION 

PILOT  SIGNAL  EXHAUSTED:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  E.  ueL  b 


PILOT  SIGNAL  PRESENT:  Inlet  P 
exhausted  via  E. 


open  to  outlet  B,  outlet 


A 


STANDARD  SPECIFICATIONS 

OPERATOR 

PILOT  SIGNAL:  Filtered  compressed  air.  Pilot  signal  should 
be  equal  to  main  valve  pressure  but  never  less  than  15 

psig  (1  kp/cm1). 

AMBIEr  F,  MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 

(800  max. 


BODY 

PR10Skpl/cm2)RANGE:  Filtered  compressed  air  5-150  psig  (0,3- 
MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F  (80°C)  max. 
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AIR  OPERATED  -2,  3,  AND  4-WAY 
TIMED  IN  SEQUENCE  TYPE 


HEADLINE  SERIES 

POPPET  CONSTRUCTION 
INLINE  MOUNTED 


MODEL  NUMBERS 


PIPE  NORMALLY 

SIZE  CLOSED 


NORMALLY 

OPEN 


OVERALL 

DIMENSIONS  (mm) 


B 


C 


% 

% 

Vz 


2751A2002 

2751A3002 

2751A4012 


2752A2002 

2752A3002 

2752A4012 


3.6  4.8 

(91)  (122) 


3.5 

(89) 


i/2 " 
3/4  " 

1" 


2751A4002 
2751A5002 
275 1A6012 


2752A4002 

2752A5002 

2752A6012 


4.6  5.4 

(117)  (137) 


3.5 

(89) 


1" 
1  Va 
1  Vz 


2751A6002 
2751A7002 
275 1A8012 


2752A6002 

2752A7002 

2752A8012 


6.6  8.5 

(168)  (216) 


4.1 

(104) 


NORMALLY  CLOSED 
,» 


jt£r 

T* 

T 

=1 

v\; 

l 

_ 1 

NORMALLY  OPEN 

A 

Wr 

V\j 

4p 


OPERATION:  Normally  Closed. 

PILOT  SIGNAL  EXHAUSTED:  Inlet  P  closed  to  outlet  A. 

PILOT  SIGNAL  PRESENT:  After  pre-set  delay  inlet  P  opens  to 
outlet  A. 

MAXIMUM  ADJUSTABLE  DELAY:  30  seconds. 


OPERATION:  Normally  Open. 

PILOT  SIGNAL  EXHAUSTED:  Inlet  P  open  to  outlet  A. 
PILOT  SIGNAL  PRESENT:  After  pre-set  delay  inlet  P  closes 
to  outlet  A. 

MAXIMUM  ADJUSTABLE  DELAY:  30  seconds. 


l/4" 

%" 

Vz" 

2753A2002 

2753A3002 

2753A4012 

2754A2002 

2754A3002 

2754A4012 

3.6 

(91) 

5.0 

(127) 

3.5 

(89) 

\1| 

V  '0)-x\ 

\ 

Vz" 

%" 

1" 

2753A4002 

2753A5002 

2753A6012 

2754A4002 

2754A5002 

2754A6012 

4.6 

(117) 

5.8 

(147) 

3.6 

(91) 

\SPr- 

1" 

m" 

Wz" 

2753A6002 

2753A7002 

2753A8012 

2754A6002 

2754A7002 

2754A8012 

6.6 

(168) 

8.5 

(216) 

4.8 

(122) 

3-WAY 

NORMALLY  CLOSED 


OPERATION:  Normally  Closed. 

PILOT  SIGNAL  EXHAUSTED:  Inlet  P  closed,  outlet  A  ex¬ 
hausted  via  E. 

PILOT  SIGNAL  PRESENT:  After  pre-set  delay  inlet  P  opens 
to  outlet  A,  exhaust  closes. 

MAXIMUM  ADJUSTABLE  DELAY:  3  seconds. 


OPERATION:  Normally  Open. 

PILOT  SIGNAL  EXHAUSTED:  Inlet  P  open  to  outlet  A,  ex¬ 
haust  closed. 

PILOT  SIGNAL  PRESENT:  After  pre-set  delay  inlet  P  closes, 
outlet  A  opens  to  exhaust  via  E. 

MAXIMUM  ADJUSTABLE  DELAY:  3  seconds. 


i/4" 

3/8  " 

2786A2002 

2786A3002 

3.9 

(99) 

6.0 

(152) 

3.8 

(97) 

Vz" 

2786A4012 

Vz" 

3/4" 

1" 

2786A4002 

2786A5002 

2786A6012 

4.4 

(112) 

7.8 

(198) 

5.2 

(132) 

1" 

IV4" 

Wz" 

2786A6002 

2786A7002 

2786A8012 

6.5 

(165) 

9.5 

(242) 

8.1 

(206) 

^flX 


OPERATION 

PILOT  SIGNAL  EXHAUSTED:  Inlet  P  open  to  outlet  A,  outlet 

B  exhausted  via  E. 

PILOT  SIGNAL  PRESENT:  After  pre-set  delay  inlet  P  opens 
to  outlet  B,  outlet  A  opens  to  exhaust  via  E. 

MAXIMUM  ADJUSTABLE  DELAY:  60  seconds. 


TDF  MODIFICATION 

A  2-,  3-  or  4-way  timed-in  sequence  type  valve  with  an 
internal  pilot  passage.  Pressure  applied  to  the  inlet  port 
causes  the  valve  to  operate  after  an  adjustable  time  delay 
period.  The  valve  reverses  upon  exhausting  supply  pres 
sure.  For  details  consult  your  Ross  Representative  ™ 
Ross  Operating  Valve  Company. 


or 


STANDARD  SPECIFICATIONS 

OPERATOR 

PILOT  SIGNAL:  Filtered  compressed  air.  Pilot  signal  should 
be  equal  to  main  valve  pressure  but  never  less  than  30 
psig  (2  kp/cm1).  The  metering  stem  can  be  adjusted  to 
Time-In  the  pilot  signal. 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
(80° C)  max. 


IDY 

IESSURE  RANGE:  Filtered  compressed  air  5-150  psig  (0,3- 
10  kp/cmJ). 

1BIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
80°C)  max. 


|jij§  ROSS  OPERATING  VALVE  COMPANY  • 


DETROIT,  MICHIGAN  48203 
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HEADLINE  SERIES 

POPPET  CONSTRUCTION 
INLINE  MOUNTED 


AIR  OPERATED -2,  3,  AND  4-WAY 
TIMED  OUT  SEQUENCE  TYPE 


PIPE 

SIZE 

MODEL  N 
NORMALLY 
CLOSED 

UMBERS 

NORMALLY 

OPEN 

DIM 

A 

OVERALL 

ENSIONS 

B 

(mm) 

C 

Va" 

%" 

w 

2751A2003 

2751A3003 

275 1A4013 

2752A2003 

2752A3003 

2752A4013 

3.6 

(91) 

4.8 

(122) 

3.5 

(89) 

Vi" 

3/4" 

1" 

2751A4003 

2751A5003 

2751A6013 

2752A4003 

2752A5003 

2752A6013 

4.6 

(117) 

5.4 

(137) 

3.5 

(89) 

1" 

Wa" 

1  Vi" 

2751A6003 

2751A7003 

2751A8013 

2752A6003 

2752A7003 

2752A8013 

6.6 

(168) 

8.5 

(216) 

4.1 

(104) 

NORMALLY  CLOSED 


NORMALLY  OPEN 


A 


OPERATION:  Normally  Closed. 

PILOT  SIGNAL  EXHAUSTED:  After  pre-set  delay  inlet  P  closes 
to  outlet  A. 

PILOT  SIGNAL  PRESENT:  Inlet  P  opens  to  outlet  A. 
MAXIMUM  ADJUSTABLE  DELAY:  30  seconds. 


OPERATION:  Normally  Open. 

PILOT  SIGNAL  EXHAUSTED:  After  pre-set  delay  inlet  P  opens 
to  outlet  A. 

PILOT  SIGNAL  PRESENT:  inlet  P  closes  to  outlet  A. 
MAXIMUM  ADJUSTABLE  DELAY:  30  seconds. 


3-WAY 


Va" 

%" 

Vi" 

2753A2003 

2753A3003 

2753A4013 

2754A2003 

2754A3003 

2754A4013 

3.6 

(91) 

5.0 

(127) 

3.5 

(89) 

Vi" 

3/4  " 

1" 

2753A4003 

2753A5003 

2753A6013 

2754A4003 

2754A5003 

2754A6013 

4.6 

(117) 

5.8 

(147) 

3.6 

(91) 

1" 

Wa" 

IVz" 

2753A6003 

2753A7003 

2753A8013 

2754A6003 

2754A7003 

2754A8013 

6.6 

(168) 

8.5 

(216) 

4.8 

(122) 

NORMALLY  CLOSED 


NORMALLY  OPEN 


JtgrE 


E*  4P 


v\j 


OPERATION:  Normally  Closed. 

PILOT  SIGNAL  EXHAUSTED:  After  pre-set  delay  inlet  P  closes, 
outlet  A  opens  to  exhaust  via  E. 

PILOT  SIGNAL  PRESENT:  Inlet  P  opens  to  outlet  A,  exhaust 
closed. 

MAXIMUM  ADJUSTABLE  DELAY:  3  seconds. 


OPERATION:  Normally  Open. 

PILOT  SIGNAL  EXHAUSTED:  After  pre-set  delay  inlet  P  opens 
to  outlet  A,  exhaust  closes. 

PILOT  SIGNAL  PRESENT:  Inlet  P  closes,  outlet  A  opens  to 
exhaust  via  E. 

MAXIMUM  ADJUSTABLE  DELAY:  3  seconds. 


Va" 

2786A2003 

3.9 

6.0 

%" 

2786A3003 

3.8 

Vi" 

2786A4013 

(99) 

(152) 

(97) 

Vi" 

2786A4003 

4.4 

7.8 

3/4" 

2786A5003 

5.2 

1" 

2786A6013 

(112) 

(198) 

(132) 

1" 

2786A6003 

6.5 

9.5 

Wa" 

2786A7003 

8.1 

Wi" 

2786A8013 

(165) 

(242) 

(206) 

OPERATION 

PILOT  SIGNAL  EXHAUSTED:  After  pre-set  delay  inlet  P  opens 
to  outlet  A,  outlet  B  opens  to  exhaust  via  E. 

PILOT  SIGNAL  PRESENT:  Inlet  P  opens  to  outlet  B,  outlet  A 
opens  to  exhaust  via  E. 

MAXIMUM  ADJUSTABLE  DELAY:  60  seconds. 


Delays  the  valve  actuation  after  application  of  pilot  sienal 

XSSjbfcTS  Tor  r"Sa' ,  »«r  M»uS*  pff  IgSl 

nlve  function-  For  details  consult 
your  Ross  Representat.ve  or  Ross  Operating  Valve  Company. 


STANDARD  SPECIFICATIONS 
OPERATOR 

PILOT  SIGNAL:  Filtered  compressed  air.  Pilot  signal  should 
be  equal  to  main  valve  pressure  but  never  less  than  30 
psig  (2  kp/cm1).  The  metering  stem  can  be  adjusted  to 

Time-Out  the  pilot  signal. 

AMBIENT/MEDIA  TEMPERATURE:  40CF  (4  C)  min.,  175°F 

(80°C)  max. 


BODY 

PRESSURE  RANGE:  Filtered  compressed  air  Rmn 
(1-10  kp/cmJ)  umpressea  air  15-150  psig  m 

MEDIA  TEMPERATURE:  40rF  (4°C)  min.,  170°F  (80°C)  max. 
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AIR  OPERATED  -  4-WAY 


COLT  SERIES 

RESILIENT  SEAL  SPOOL  CONSTRUCTION 
INLINE  MOUNTED 


PIPE 

SIZE 

ORIFICE 

DIA. 

MODEL  NUMBERS 
INTERNAL 

PRESSURE  RETURN 

DIM 

A 

OVERALL 

ENSIONS 

B 

(mm) 

C 

Ya" 

.25 

2456A2011 

2.0 

(51) 

1.3 

(33) 

5.7 

(145) 

1/4" 

.38 

2456A2001 

2.3 

(58) 

1.6 

(41) 

m  rr)  * 

bo  tr1/  ?=> 

%" 

.38 

2456A3011 

(203) 

OPERATION 

PILOT  SIGNAL  EXHAUSTED:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

PILOT  SIGNAL  TO  CB:  Inlet  P  open  to  outlet  B,  outlet  A  ex¬ 
hausted  via  EA. 


SPRING  RETURN 


Ya" 

.25 

2456A2017 

2.0 

(51) 

1.3 

(33) 

6.3 

(160) 

Ya" 

.38 

2456A2007 

2.3 

1.6 

8.0 

%" 

.38 

2456A3017 

(58) 

(41) 

(203) 

BASE  AND  MANIFOLD 
MOUNTED  MODELS 
AVAILABLE. 


B  > 


DOUBLE  AIR  OPERATED  -  4-WAY 
MOMENTARY 


PIPE 

ORIFICE 

MODEL  NUMBERS 

SIZE 

DIA. 

WITHOUT  DETENT 

Ya" 

.25 

2456A2012 

Ya" 

.38 

2456A2002 

3/e" 

.38 

2456A3012 

OVERALL 

DIMENSIONS  (mm) 
A  I  B  C 


2.0 

(51) 


2.3 

(58) 


1.3 

(33) 


1.6 

(41) 


6.2 

(157) 


8.6 

(218) 


OPERATION 

MOMENTARY  PILOT  SIGNAL  TO  CA:  Inlet  P  open  to  outlet  A, 
outlet  B  exhausted  via  EB. 

MOMENTARY  PILOT  SIGNAL  TO  CB:  Inlet  P  open  to  outlet  B, 
outlet  A  exhausted  via  EA. 


WITH  DETENT 


Ya" 

.25 

2456A2013 

2.0 

(51) 

1.3 

(33) 

7.9 

(200) 

Ya" 

.38 

2456A2003 

2.3 

1.6 

10.8 

%" 

.38 

2456A3013 

(58) 

(41) 

(274) 

B  I 


BASE  AND  MANIFOLD 
MOUNTED  MODELS 
AVAILABLE. 


.p 

EBfffotA 


1 

±1 

-t>- 

CB 

L 

1 

B  » 


STANDARD  SPECIFICATIONS 
r  OPERATOR 

PILOT  SIGNAL:  Filtered  and  lubricated  compressed  air.  Pilot 
^  signal  should  be  equal  to  main  valve  pressure  but  never 
less  than  30  psig  (2  kp/cmJ). 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
(80°C)  max. 

ROSS 

ROSS  OPERATING  VALVE  COMPANY 


BODY 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
5-150  psig  (0,3-10  kp/cm’).* 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
(80  °C)  max. 

*30-150  psig  (2-10  kp/cmJ)  for  internal  pressure  returned 
models. 


DETROIT,  MICHIGAN  48203 
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AIR  OPERATED -3,  AND  4-WAY 

The  Handsaver  Valve  or  Handsaver  Pilot  is  designed  to  receive  two  separate 
pressure  signals  —  one  signal  from  each  of  the  two  threeway  normally 
closed  valves.  To  produce  an  output,  both  signals  must  be  applied  within 
approximately  one  second  or  less  of  each  other.  Should  the  time  interval 
for  applying  both  signals  be  exceeded,  the  Handsaver  shifts  and  does  not 
produce  an  output.  Both  signals  must  be  exhausted  to  reset  valve. 


HANDSAVER  SERIES 

POPPET  CONSTRUCTION 
INLINE  MOUNTED 


I 


OPERATION: 

PILOT  SIGNALS  TO  PI  and  P2  EXHAUSTED: 
Outlet  A  exhausted. 

PILOT  SIGNALS  TO  PI  and  P2  APPLIED 
WITHIN  PRESCRIBED  TIME  INTERVAL: 
Outlet  A  open,  exhaust  closed. 


y4" 

2753A2006 

3.6 

5.9 

4.1 

2753A3006 

y2" 

2753A4016 

(91) 

(150) 

104) 

y2" 

2753A4006 

4.6 

6.7 

4.1 

%" 

2753A5006 

1" 

2753A6016 

(117) 

(170) 

(104) 

1" 

2753A6006 

6.6 

9.4 

1  w 

2753A7006 

4.8 

PA" 

2753A8016 

(168) 

(239) 

(122) 

OPERATION: 

PILOT  SIGNALS  TO  PI  and  P2  EXHAUSTED:  Inlet  P  closed 
outlet  A  exhausted  via  E. 

PILOT  SIGNALS  TO  PI  and  P2  APPLIED  WITHIN  PRESCRIBED 
TIME  INTERVAL:  Inlet  P  open  to  outlet  A,  exhaust  closed 


1/4" 

3/e" 

V2" 

2756A2006 

2756A3006 

2756A4016 

3.9 

(99) 

5.9 

(150) 

4.1 

(104) 

V2" 

2756A4006 

3/4" 

2756A5006 

4.4 

7.7 

5.2 

1" 

2756A6016 

(112) 

(196) 

(132) 

1" 

2756A6006 

PA" 

2756A7006 

6.5 

9.4 

8.1 

P/2" 

2756A8016 

(165) 

(239) 

(206) 

OPERATION: 

PILOT  SIGNALS  TO  PI  and  P2  EXHAUSTED:  Inlet  P  ooen  to 
outlet  A,  outlet  B  exhausted  via  E.  M 

PILOT  SIGNALS  TO  PI  and  P2  APPLIED  WITHIN  PRESCRIRFn 
TIME  INTERVAL:  Inlet  P  open  to  outlet  B,  outlet  A  exhausted 

via  E. 


STANDARD  SPECIFICATIONS 

PILOT  SIGNALS:  Filtered  and  lubricated  compressed  air 
30-150  psig  (2-10  kp/cm2).  Both  pilot  signals  should  be 
equal  but  never  less  than  30  psig  (2  kp/cm2). 
AMBIENT/MEDIA  TEMPERATURE:  40CF  (4°C)  min,  175°F 

(80*0  max. 


BODY:  With  Handsaver  Pilot 

PRREiS|n  RE-  R/n  oG,E:  Filtered  and  Compressed  air. 

'  •  pf,g  kp/cm2).  Pilot  signals  should  be  equal  to 

AMR  FNT  Urm8/?5™,  bUt  never  leSS  than  30  Psi§  (2  kp/cm}). 
A?ftnErtT  MED  A  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
leu  L)  max. 
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MANUALLY  OPERATED -2  AND  3-WAY 


PIPE 

SIZE 


i/4" 


MODEL  NUMBERS 


2-\ 

GREEN  BUTTON 

1221D2001 

WAY 

RED  BUTTON 

122102003 

3-1 

GREEN  BUTTON 
1223D2001 

WAY 

RED  BUTTON 
1223D2003 

‘OVERALL 
DIMENSIONS  (mm) 

B 


2.6 

(66) 


2.4 

(61) 


3.0 

(76) 


STANDARD  SPECIFICATIONS 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
5-150  psig  (0,3-10  kp/cm2). 

AMBIENT/MEDIA  TEMPERATURE:  40'F  (4'C)  min.,  1755F 
(80  C)  max. 


OPERATION:  2-Way. 

BUTTON  RELEASED:  Inlet  P  closed  to 
outlet  A. 

BUTTON  PUSHED:  Inlet  P  open  to  out¬ 
let  A. 

OPERATION:  3-Way. 

BUTTON  RELEASED:  Inlet  P  closed,  out¬ 
let  A  open  to  exhaust. 

BUTTON  PUSHED:  Inlet  P  open  to  outlet 
A,  exhaust  closed. 


GUARD  NUMBER  279B30  FOR  MODELS  LISTED  ABOVE 


For  added  protection,  ring  type  guards  are 
available  for  Palm  Button  Series.  When  order¬ 
ing,  specify  Guard  Number. 


GUARD  NUMBER  278B30  FOR  MODELS  LISTED  BELOW 


HAND  SERIES 


3-WAY 


GREEN  BUTTON 

RED  BUTTON 

Vs" 

1223A1005 

1223A1006 

2.3 

1.6 

2.8 

l/4" 

1223A2005 

1223A2006 

(58) 

(41) 

(71) 

STANDARD  SPECIFICATIONS 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
5-150  psig  (0,3-10  kp/cm2)  . 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
(80°C)  max. 


OPERATION:  3-Way. 

BUTTON  RELEASED:  Inlet  P  closed,  out¬ 
let  A  open  to  exhaust. 

BUTTON  PUSHED:  Inlet  P  open  to  outlet 
A,  exhaust  closed. 


LEFT  HAND 

RIGHT  HAND 

Ve" 

1223A1007 

1223A1008 

2.8 

2.2 

5.3 

Va" 

1223A2007 

1223A2008 

(71) 

(56) 

(135) 

STANDARD  SPECIFICATIONS 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
5-150  psig  (0,3-10  kp/cm2). 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
(80  C)  max. 


OPERATION:  3-Way. 

LEVER  RELEASED:  Inlet  P  closed,  outlet 
A  open  to  exhaust. 

LEVER  PUSHED:  Inlet  P  open  to  outlet 
A,  exhaust  closed. 


PALM  BUTTON 

Va" 

2-WAY 

PCB21 

3-WAY 

PCB61 

1.8 

(46) 

3.3 

(84) 

2.8 

(71) 

BALL  HAND  TOGGLE 

PCB27  |  PCB67 

1.8 

(46) 

5.9 

(150) 

2.8 

(71) 

STANDARD  SPECIFICATIONS 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
5-150  psig  (0,3-10  kp/cm2). 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4  C)  min.,  175°F 
(BO  C)  max.  Non-piped  exhaust,  bottom  or  side  mounting 

flange. 


OPERATION:  2-Way. 

RELEASED:  Inlet  P  closed  to  outlet  A. 
PUSHED:  Inlet  P  open  to  outlet  A. 

OPERATION:  3-Way. 

RELEASED:  Inlet  P  closed,  outlet  A  open 
to  exhaust. 

PUSHED:  Inlet  P  open  to  outlet  A,  ex¬ 
haust  closed. 


ROBB 

ROSS  OPERATING  VALVE  COMPANY  •  DETROIT,  MICHIGAN  48203 
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MANUALLY  OPERATED  -  3  AND  4-WAY 


100-600  SERIES 

POPPET  CONSTRUCTION 


OPERATION:  3-Way. 

LEVER  UP:  Inlet  P  open  to  outlet  A,  exhaust  closed. 


SIZE 

PIPE 

MODEL  E 
3-WAY 

UMBERS 

4-WAY 

A 

OVEI 

B 

RALLDIMI 

C 

ENSIONS 

D 

(mm) 

E 

F 

%" 

100M1 

101M1 

1.4 

(36) 

6.8 

(173) 

8.1 

(206) 

2.1 

(53) 

6.8 

(173) 

8.0 

(203) 

V2" 

102M1 

103M1 

1.7 

(43) 

8.9 

(226) 

11.2 

(284) 

2.8 

(71) 

8.9 

(226) 

11.0 

(279) 

3/4  " 

104M1 

105M1 

1.9 

(48) 

9.7 

(246) 

12.5 

(318) 

3.3 

(84) 

10.0 

(254) 

12.5 

(318) 

1" 

106M1 

107M1 

2.3 

(58) 

13.8 

(351) 

18.6 

(472) 

4.1 

(104) 

13.5 

(343) 

18.6 

(472) 

IVa" 

108M1 

109M1 

2.5 

(64) 

13.7 

(348) 

18.8 

(478) 

4.8 

(122) 

14.1 

(358) 

18.8 

(478) 

LEVER  IN  CENTER  POSITION:  Inlet  P  closed,  outlet  A  metered  to 
exhaust  via  E. 

LEVER  DOWN:  Inlet  P  closed,  outlet  A  exhausted  via  E. 


3-WAY  LOCKING 


OPERATION:  4-Way. 

LEVER  UP:  Inlet  P  open  to  outlet  A,  outlet  B  exhausted  via  E. 
LEVER  IN  CENTER  POSITION:  Inlet  P  closed,  outlets  A  and 
metered  to  exhaust  via  E. 

LEVER  DOWN:  Inlet  P  open  to  outlet  B,  outlet  A  exhausted  via  E, 


A/1 


4-WAY  LOCKING 

ifcfi 


EV 


■t 


B 


STANDARD  SPECIFICATIONS 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed 
air  5-150  psig  (0,3-10  kp/cm2). 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4CC)  min., 

175CF  (80  X)  max.  Three  position  locking,  bottom 
ported. 


3-WAY  |  4-WAY 

A 

B 

c 

D 

E 

F 

Va  " 

LOCKING 

602M2X02  |  603M2X02 

7.3 

(185) 

3.2 

(81) 

3.4 

(86) 

3.3 

(84) 

3.9 

(99) 

7.8 

(198) 

SPRING  RETURN 

602M2X04  |  603M2X04 

3-WAY  LOCKING 


OPERATION:  Spring  Return  —  3-Way. 

LEVER  UP:  Inlet  P  closed,  outlet  A  exhausted  via  E. 

LEVER  DOWN:  Inlet  P  open  to  outlet  A,  exhaust  closed. 
OPERATION:  Locking  Type  —  3-Way. 

LEVER  UP:  Inlet  P  open  to  outlet  A,  exhaust  closed. 

LEVER  DOWN:  Inlet  P  closed,  outlet  A  exhausted  via  E. 

OPERATION:  4-Way. 

LEVER  UP:  Inlet  P  open  to  outlet  B,  outlet  A  exhausted  via  E. 
LEVER  DOWN:  Inlet  P  open  to  outlet  A,  outlet  B  exhausted  via  E. 


3-WAY  SPRING  RETURN 


V\ 


4-WAY  LOCKING 

B  A 


ft 


4P 


4-WAY  SPRING  RETURN 

B  A 


AX 


EV 


\A 


*P 


STANDARD  SPECIFICATIONS 

PRESSURE  RANGE:  Filtered  and 
5-150  psig  (0,3-10  kp/cm2). 

AMBIENT/MEDIA  TEMPERATURE: 
(80  C)  max. 


lubricated  compressed  air 
40CF  (4CC)  min.,  175°F 


3-WAY  |  4-WAY 

Va" 

DOUBLE  TREADLE  LOCKING 

600M2X12  |  601M2X12 

6.0 

(152) 

1.9 

(48) 

3.4 

3.3 

2.5 

(64) 

6.5 

(165) 

SINGLE  TREADLE  SPRING  RET 

600M2X04  |  601M2X04 

6.4 

(163) 

2.6 

(66) 

(86) 

(84) 

2.9 

(74) 

7.2 

(183) 

3-WAY  LOCKING 

,A 


ex- 


OPERATION:  Single  Treadle  -  3-Way. 

TREADLE  UP:  Inlet  P  closed,  outlet  A 
hausted  via  E. 

TREADLE  DOWN:  Inlet  P  open  to  outlet  A, 
exhaust  closed. 

OPERATION:  Double  Treadle  -  3-Way. 

TREADLE  DOWN  OVER  PORT  P:  Inlet  P 
closed,  outlet  A  exhausted  via  E. 

TREADLE  DOWN  OVER  PORT  E:  Inlet  P  open 
to  outlet  A,  exhaust  closed. 


OPERATION:  Single  Treadle  —  4-Way. 

™DLE  UP:  Inlet  P  open  to  outlet  B,  outlet 
A  exhausted  via  E. 

TREADLE  DOWN:  Inlet  P  open  to  outlet  A 
outlet  B  exhausted  via  E.  1 

OPERATION:  Double  Treadle  —  4-Wav 

TREADLE  DOWN  OVER  PORT  B:  Inlet  P  open 
to  outlet  B,  outlet  A  exhausted  via  E 

TREADLE  DOWN  OVER  PORT  A:  Inlet  P  ooen 
to  outlet  A,  outlet  B  exhausted  via  E. 


3-WAY  SPRING  RETURN 


V\ 


4-WAY  LOCKING 


1 

i 

A 

I. 

E' 

V  J 

Ip 

4-WAY  SPRING  RETURN 


t 

1 

A 

X 

E1 

V  J 

Ip 

I 


\A 
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MANUALLY  OPERATED  -  3 -WAY 


L-O-X  SERIES 

SPOOL  CONSTRUCTION 


STANDARD  SPECIFICATIONS 

PRESSURE  RANGE:  Filtered  and  lubricated 
compressed  air  5-150  psig  (0,3-10  kp/cm3). 
AMBIENT/MEDIA  TEMPERATURE:  40eF  (4°C) 
min.,  175CF  (80  C)  max. 


PIPE 

SIZE 

MODEL 

NON-PIPED 

EXHAUST 

LUMBERS 

‘PIPED 

EXHAUST 

A 

OVEI 

DIMENSII 

B 

HALL 

DNS  (mm 
C 

D* 

%" 

1924A3001 

1924A3002 

5.4 

7.5 

1.9 

7.5 

(191) 

*4" 

1924A4001 

1924A4002 

(137) 

(191) 

(48) 

%" 

1924A5001 

1924A5002 

6.9 

9.5 

2.1 

10.1 

1" 

1924A6001 

1924A6002 

(175) 

(241) 

(54) 

(257) 

NON-PIPED  EXHAUST  PIPED  EXHAUST 


OPERATION:  3-Way. 

KNOB  PULLED:  Inlet  P  open  to  outlet  A, 
exhaust  closed. 

KNOB  PUSHED:  Inlet  P  closed,  outlet  A 
open  to  exhaust. 


MANUALLY  OPERATED  -  4-WAY 


COLT  SERIES 


RESILIENT  SEAL 
SPOOL  CONSTRUCTION 


PIPE 

SIZE 

ORIFICE 

DIA. 

INLINE 

MOUNTED 

PANEL 

MOUNTED 

DIM 

A 

OVERALI 

ENSIONS 

B 

(mm) 

C 

i/4" 

.25 

2426A2011 

2426A2012 

2.0 

(51) 

1.3 

(33) 

7.8 

(198) 

OPERATION 

BUTTON  RELEASED:  Inlet  P  open  to  outlet  A, 
outlet  B  exhausted  via  EB. 

BUTTON  PUSHED:  Inlet  P  open  to  outlet  B, 
outlet  A  exhausted  via  EA. 


y4 


2426A2015 


2426A2016 


2.0 

1.3 

6.9 

(51) 

(33) 

(175) 

OPERATION 

KNOB  PULLED:  Inlet  P  open  to  outlet  A,  out¬ 
let  B  exhausted  via  EB. 

KNOB  PUSHED:  Inlet  P  open  to  outlet  B,  out¬ 
let  A  exhausted  via  EA. 


Va"  1 

.25 

2426A2013 

2426A2014 

2.0 

1  (51) 

1.3 

(33) 

6.9 

(175) 

OPERATION 

KNOB  PULLED:  Inlet  P  open  to  outlet  A,  out¬ 
let  B  exhausted  via  EB. 

KNOB  PUSHED:  Inlet  P  open  to  outlet  B,  out¬ 
let  A  exhausted  via  EA. 


STANDARD  SPECIFICATIONS 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
5-150  psig  (0,3-10  kp/cm3). 

AMBIENT/MEDIA  TEMPERATURE:  40"F  (4°C)  min.,  175°F 
(80  C)  max. 


g|H  R0SS  OPERATING  VALVE  COMPANY  • 
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CAM  OPERATED -2,  3,  AND  4-WAY 


PCB  SERIES 

POPPET  CONSTRUCTION 


PIPE 

SIZE 


Vt" 


MODEL  NUMBERS 
I  |  H  OVERRIDING 

ROLLER  CAM  ROLLER  CAM 


BOTTOM  FLANGE 

PCB15  I  PCB15VMI 


SIDE  FLANGE 

PCB25  |  PCB25VMI 


OVERALL  DIMENSIONS  (mm) 

A  B  C  0  E  F 


1.6 

(41) 


1.7 

(43) 


4.4 

(112) 


4.4 

(112) 


2.6 

(66) 


2.8 

(71) 


1.6 

(41) 


1.7 

(43) 


4.5 

(113) 


4.5 

(113) 


2.6 

(66) 


2.8 

(71) 


OPERATION:  2-Way. 

ROLLER  CAM  RELEASED:  Inlet  P  closed  to  outlet  A. 
ROLLER  CAM  PUSHED:  Inlet  P  open  to  outlet  A. 


cnz 


ROLLER  CAM 

4 


t 


to 


< 


OVERRIDING 
ROLLER  CAM 


<FL 


Vt 


BOTTOM  FLANGE 

1.6 

4.4 

2.6 

1.6 

4.5 

2.6 

1/4" 

PCB35  |  PCB35VMI 

(41) 

(112) 

(66) 

(41) 

(113) 

(66) 

SIDE  FLANGE 

1.7 

4.4 

2.8 

1.7 

4.5 

2.8 

PCB65  |  PCB65VMI 

(43) 

(112) 

(71) 

(43) 

(113) 

(71) 

OPERATION:  3-Way. 

ROLLER  CAM  RELEASED:  Inlet  P  closed,  outlet  A  exhausted. 
ROLLER  CAM  PUSHED:  Inlet  P  open  to  outlet  A,  exhaust 
closed. 


ROLLER  CAM 


Q= 


v\ 


OVERRIDING 
ROLLER  CAM 


STANDARD  SPECIFICATIONS 

PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
5-150  psig  (0,3-10  kp/cm2). 


AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
(80°C)  max.  Non-piped  exhaust,  bottom  or  side  mounting 
flange. 


PIPE 

SIZE 

ORIFICE 

DIA. 

MODEL 

NUMBERS 

OVERALL 

DIMENSIONS  (mm) 

A  |  B  |  C 

(A)  ROLLER  CAM 

Vt" 

.25 

2436A2011 

(B)  OVERRIDING  ROLLER  CAM 

DIRECTION  OF  CAM  MOVEMENT 

INLET  TO  CYLINDER 

2  0 

1.3 

(33) 

6.9 

(175) 

Vt" 

.25 

2436A2013 

(51) 

(C)  DIRECTION  OF  CAM  MOVEMENT 

CYLINDER  TO  INLET 

Va" 

.25 

2436A2012 

STANDARD  SPECIFICATIONS 


OPERATION:  4-Way. 


COLT  SERIES 

RESILIENT  SEAL  SPOOL  CONSTRUCTION 
INLINE  MOUNTED 


(A) 


ES 

fY 

AU 

1 

r 

\ 

' 

E 

1 

(B)  _  B4Y4H 


w 


\A 


(C)  baYau 


v\ 


PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
5-150  psig  (0,3-10  kp/cm2)  . 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
(80°C)  max. 


CAM  RELEASED:  Inlet  P  open  to  outlet  A,  outlet  B 
exhausted  via  EB. 

ROLLER  CAM  PUSHED:  Inlet  P  open  to  outlet  B,  outlet  A  ex- 


* 


OTHER  MODELS  AVAILABLE  IN  THE  HEADLINE  SERIES 


SINGLE  SOLENOID  PILOT 
OPERATED  TIMED  IN  AND/OR 
TIMED  OUT  SEOUENCE  TYPE 
2  WAY.  3-WAY.  4-WAY 
PIPE  SIZES  Vt"  THRU  IV2" 


1 


EXPLOSION  PROOF  SINGLE 
SOLENOID  PILOT  OPERATED 
2-WAY.  3-WAY,  4-WAY 
PIPE  SIZES  Vt"  THRU  V/2" 


SINGLE  SOLENOID 
PILOT  OPERATED 
2-WAY,  3-WAY 
PIPE  SIZE  IV2",  2".  2V2" 
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SPEED  CONTROLS  -  CHECKS  AND  SHUTTLE  VALVES 


POPPET  CONSTRUCTION 
INLINE  MOUNTED 


PIPE 

SIZE 

MODEL 

NUMBERS 

DIM 

A 

OVERALL 

ENSIONS 

B 

(mm) 

C 

i/4" 

515M1 

2.7 

4.4 

1.3 

%" 

516H1 

(69) 

(112) 

(33) 

i/2" 

517M1 

3.8 

5.6 

1.8 

3/4  " 

518M1 

(97) 

(142) 

(46) 

1" 

519M3 

5.0 

7.0 

2.3 

1V4" 

520M3 

(127) 

(178) 

(58) 

1V2" 

521M1 

6.8 

9.3 

3.1 

2" 

522M1 

(173) 

(236) 

(79) 

Vs" 

1968C1004 

2.4 

1.6 

1.2 

1/4" 

1968C2004 

(61) 

(41) 

(30) 

OPERATION:  Free  flow  to  work.  Adjustable 
controlled  flow  from  work. 

TO  INCREASE  CONTROLLED  FLOW: 

Turn  adjustment  screw  in. 

TO  DECREASE  CONTROLLED  FLOW: 

Turn  adjustment  screw  out. 


OPERATION:  Free  flow  to  work.  Adjustable 
controlled  flow  from  work. 

TO  INCREASE  CONTROLLED  FLOW: 

Turn  adjustment  screw  out. 

TO  DECREASE  CONTROLLED  FLOW: 

Turn  adjustment  screw  in. 


1/4" 

1968B2001 

2.8 

%" 

1968B3001 

(71) 

1.6 

1.4 

V2" 

1968B4001 

3.5 

(89) 

(41) 

(36) 

Vs" 

1968A1005 

2.5 

1.0 

1.2 

1/4" 

1968A2005 

(64) 

(25) 

(30) 

OPERATION: 

Free  flow  in  one  direction. 

Closed  to  flow  in  reverse  direction. 


Vs" 

1968A1006 

2.1 

1.1 

1.6 

1/4" 

1968A2006 

(53) 

(28) 

(41) 

Vi" 

1968A2003 

2.4 

1.8 

1.2 

3/s" 

1968A3003 

(61) 

(46) 

(30) 

PI 

nT 

rv 

ft 


OPERATION: 

PRESSURE  AT  INLET  PI,  INLET  P2  OPEN 
TO  EXHAUST:  Inlet  PI  open  to  outlet  A. 
PRESSURE  AT  INLET  P2,  INLET  Pi  OPEN 
TO  EXHAUST:  Inlet  P2  open  to  outlet  A. 


STANDARD  SPECIFICATIONS 

(f  PRESSURE  RANGE:  Filtered  and  lubricated  compressed  air 
^  5-150  psig  (0,3-10  kp/cm2)*. 

AMBIENT/MEDIA  TEMPERATURE:  40°F  (4°C)  min.,  175°F 
(80°C)  max. 

*15-150  psig  (1-10  kp/cm2)  for  Shuttle  Valves. 

ROSS  OPERATING  VALVE  COMPANY  •  DETROIT,  MICHIGAN  48203 
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FILTERS 


FRL  series 


PIPE 

MODEL  NUMBER 

OVERALL  DIMENSIONS  (mm)  “ 

SIZE 

PLASTIC  BOWL 

METAL  BOWL 

A 

B 

C 

Ya" 

5011A2010 

5012A2010 

1.5 

(38) 

3.8 

(97) 

1.6 

(41) 

Not  available  with  metal  bowl  guard. 


PIPE 

SIZE 

METAL  GUARD 

ON  PLASTIC  BOWL 

METAL 

BOWL 

OVERAI 

A 

.L  DIMENSII 
B 

INS  (mm) 

C 

Ya"  Min. 

5011A2007 

— 

2.7 

(69) 

4.5 

(114) 

2.9 

(74) 

Ya" 

5011A2008 

5012A2005 

3.6 

(91) 

%" 

501 1A3008 

5012A3005 

6.9 

(175) 

3.8 

(97) 

Yz" 

501 1A4008 

5012A4005 

%" 

501 1A5008 

5012A5005 

4.6 

(117) 

9.9 

(251) 

4.6 

(117) 

1" 

501 1A6008 

5012A6005 

1V4" 

501 1A7008 

5012A7005 

7.9 

(201) 

18.3 

(465) 

8.0 

(203) 

1W 

5011A8008 

5012A8005 

2" 

501 1A9008 

5012A9005 

8.0 

(203) 

18.3 

(465) 

8.0 

(203) 

PIPE 

SIZE 

METAL  GUARD 

ON  PLASTIC  BOWL 

METAL 

BOWL 

OVERAI 

A 

-L  DIMENSII 
B 

)NS  (mm) 

C 

Ya" 

5021A2008 

5022A2005 

%" 

5021A3008 

5022A3005 

3.6 

6.9 

3.8 

Vz" 

5021A4008 

5022A4005 

(91) 

(175) 

(97) 

Ya" 

5021A5008 

5022A5005 

4.6 

(117) 

9.9 

(251) 

4.6 

(117) 

1" 

5021A6008 

5022A6005 

IYa" 

5021A7008 

5022A7005 

7.9 

(201) 

18.3 

(465) 

8.0 

(203) 

w 

5021A8008 

5022A8005 

2" 

5021A9008 

5022A9005 

8.0 

(203) 

18.3 

(465) 

8.0 

(203) 

FLOW  MEDIA: 


OPERATION: 

Air  entering  the  filter  passes  through  a  baffle  which  whips  it 
into  a  centrifugal  motion.  Liquid  and  contaminants  are  thrown 
outward  and  fall  into  the  bowl.  The  partially  cleaned  air  then 
passes  through  a  highly  efficient  felt  filter  element  which 
ren  -ve  irtu  larger  than  5  microns.  Contaminants  collect 
quiet  zone  of  the  bowl  and  cannot  be  picked  out  by  the 
air  stream 


IVIHUItt  I  civirtKATURE- 
Plastic  Bowl  -  130-F  (54  C)  Maximum. 
Metal  Bowl  -  200  F  (93  C)  Maximum 
PRESSURE  RANGE  (MAXIMUM): 

Rantam  PLASTIC  BOV 

Bantam  150  psig 

,,  i  r>  •  UO  kp/cm5) 

Manual  Drain  150  psig 

.  ,  ..  ^  .  (10  kp/cm5) 

Automatic  Drain  20  to  150  psi 

(1.4  to  10  kp/ci 

SEE  CAUTION  -  PAGE  35. 


METAL  BOWL 
250  psig 
(17,6  kp/cm5) 
250  psig 
(17,6  kp/cm5) 
20  to  175  psig 
(1,4  to  12  kp/cm5) 
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REGULATORS  —  GAUGES 


FRL  SERIES 


PIPE 

MODEL 

NUMBERS 

OVERALL  DIMENSIONS  (mm) 

SIZE 

5-125  PSIG 

2-50  PSIG 

A 

B 

C 

Va” 

5211A2005 

5212A2005 

1.5 

(38) 

2.9 

(74) 

1.5 

(38) 

PIPE 

SIZE 

MODEL 

NUMBERS 

OVERALI 

A 

L  DIMENSIQ 
B 

iNS  (mm) 

C 

Va"  Min. 

5211A2006 

2.0 

(51) 

5.0 

(127) 

2.0 

(51) 

Va" 

521 1A2007 

2.8 

6.1 

2.0 

%" 

5211A3007 

(71) 

(155) 

(51) 

Vz" 

5211A4007 

3.2 

(81) 

7.0 

(178) 

3.6 

(91) 

Va" 

521 1A5007 

4.4 

10.6 

4.7 

1" 

5211A6007 

(112) 

(269) 

(119) 

IV a" 

521 1A7007 

5.0 

10.8 

4.9 

lVi" 

521 1A8007 

(127) 

(274) 

(124) 

2" 

5211A9007 

7.2 

(183) 

8.8 

(224) 

6.7 

(170) 

OPERATION: 

Automatically  maintains  outlet  pressure  at  set  level.  A  drop  in 
downstream  pressure  causes  the  balanced  poppet  valve  ele¬ 
ment  to  open  and  provide  additional  pressure.  Valve  poppet 
closes  when  pre-set  pressure  level  is  reached.  Should  the 
downstream  pressure  exceed  the  set  pressure  a  bleed  passage 
opens  to  reduce  the  over  pressure  condition. 


FLOW  MEDIA: 

AMBIENT/MEDIA  TEMPERATURE:  180°F  (82°C)  Maximum. 
REGULATED  PRESSURE  RANGE:  0  to  125  psig  (0-8,8  kp / cm2). 

Bantam  -  5  to  125  psig  (0,3-8, 8  kp/cm2). 

INLET  PRESSURE:  400  psig  (28  kp/cm2)  Maximum.  The  maxi¬ 
mum  inlet  pressure  for  the  Va"  Bantam  and  miniature  models 
is  300  psig  (21  kp/cm2). 


GAUGES  _ . _ 

PIPE 

SIZE 

MODEL 

NUMBERS 

PRESSUR 

psig 

E  RANGE 

,  kp/cm2 

CASE 

DIAMETER  (mm) 

Vs" 

5400A1001 

0-160 

0-11,3 

1.7 

(43) 

5400A2001 

0-60 

0-4,2 

9  9 

Va" 

5400A2002 

0-160 

0-11,3 

L.L 

(56) 

5400A2003 

0-300 

0-21 

Center  back  mounting.  Male  pipe  connection. 


■pH  ROSS  OPERATING  VALVE  COMPANY  • 
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LUBRICATORS 


FRL  SERIES 


PIPE 

SIZE 

MODEL  1 

PLASTIC  BOWL 

(UMBERS 

METAL  BOWL 

OVERAL 

A 

L  DIMENSIC 

B 

INS  (mm) 

C 

Va" 

51 1 1A2010 

5112A2010 

1.5 

(38) 

4.5 

(114) 

1.5 

(38) 

Not  available  with  metal  bowl  guard. 


PIPE 

METAL  GUARD 

tMETAL 

OVERALL  DIMENSIONS  (mm) 

SIZE 

ON  PLASTIC  BOWL 

BOWL 

A 

B 

C 

Va"  Min. 

5111A2007 

5 1 12A2004 

2.6 

(66) 

5.6 

(142) 

2.8 

(71) 

Va" 

51 11A2008 

5112A2005 

Vs" 

5111A3008 

51 12A3005 

3.6 

(91) 

8.0 

(203) 

3.8 

(97) 

Vz" 

5111A4008 

51 12A4005 

Va" 

5111A5008 

5112A5005 

4.6 

(117) 

10.9 

(277) 

4.7 

(119) 

1" 

5111A6008 

51 12A6005 

IVa" 

5111A7008 

51 12A7005 

5.5 

(140) 

12.2 

(310) 

4.7 

(119) 

1  Vz" 

511 1A8008 

5 1 12A8005 

2" 

51 1 1A9008 

51 12A9005 

5.5 

12.8 

5.0 

(140) 

(325) 

(127) 

tWith  sight  gauge 


OPERATION: 

Automatically  provides  fine  oil  particles  for  lubricating  pneu¬ 
matic  components.  A  flexible  flow  guide  directs  a  portion  of 
the  incoming  air  through  a  venturi  jet  where  the  high  velocity 
air  atomizes  the  oil  drops.  The  balance  of  the  incoming  air 
passes  around  the  flexible  flow  guide  and  breaks  up  the  fine 
oil  particles  still  further  and  carries  them  a  long  distance 
downstream.  A  small  passage  directs  inlet  air  to  the  bowl  and 
forces  lubrication  through  an  adjustable  needle  valve  into  the 
venturi  jet. 


•  a-v i*  mmluih: 


AMBIENT/MEDIA  TEMPERATURE: 
Plastic  Bowl  -  130° F  (54  C)  Maximum. 
Bowl  -  200 5 F  (93CC)  Maximum. 
PRESSURE  RANGE  (MAXIMUM): 


PLASTIC  BOWL 
150  psig 
(10  kp/crrP) 


SEE  CAUTION  -  BELOW. 


METAL  BOWL 
250  psig 
(17,6  kp/ cm2) 


In  locations  where  fire-retardant  lubrication  is  used 
or  where  other  materials  harmful  to  polycarbonate 
plastic  are  present,  a  metal  bowl  should  be  used. 
Ross  plastic  bowl  units  are  equipped  with  a  metal 
guard  which  help  retain  bowl  fragments  in  case  of 
plastic  bowl  failure. 


.^'u  De  used  when  selecting  filters  and  lu 
hipnl  .WI!tlP°lycarbonate  P|astic  bow|s-  Certain 
kX;  ;d,tl0nS-  comP°unds,  synthetics,  solvents. 

’  e  C-’  can  barm  the  polycarbonate  plastic. 

or0pLSfotanCe.check  y°ur  Ross  Representat 

or  Ross  Operating  Valve  Company 
or 

?ManuaflrteCtriC  °/  Mobay  Chemical 

(Manufacturers  of  Polycarbonate) 
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FILTER  -  REGULATOR  COMBINATION 


FRL  SERIES 


MODEL  NUMBER 

PIPE 

CI7C 

5400A1001  GAUGE  INCLUDED 

PLASTIC  BOWL 

METAL  BOWL 

i/4" 

5321A2001 

5322A2001 

Not  available  with  metal  bowl  guard. 


V* 


FLOW  MEDIA: 

AMBIENT/MEDIA  TEMPERATURE: 
Plastic  Bowl  —  130  F  (54°C)  Maximum. 
Metal  Bowl  -  180°F  (82°C)  Maximum. 


PIPE 

SIZE 

MODEL 

NUMBERS 

CONSIS 

FILTER 

TS  OF 

REGULATOR 

WITH  GAUGE 
5400A2002 

METAL  GUAR 

ON  PLASTIC  BOWL 

— 

Va"  MIN. 

5321A2005 

5011A2007 

5211A2006 

Va” 

5321A2006 

5011A2008 

521 1A2007 

Ys" 

5321A3006 

5011A3008 

521 1A3007 

i/2" 

5321A4006 

501 1A4008 

521 1A4007 

Ya" 

5321A5006 

5011A5008 

521 1A5007 

METAL  BOWL 

— 

1/4" 

5322A2003 

5012A2005 

521 1A2007 

%" 

5322A3003 

5012A3005 

521 1A3007 

i/2" 

5322A4003 

5012A4005 

521 1A4007 

3/4" 

5322A5003 

5012A5005 

521 1A5007 

CONSISTS  OF 

PIPE 

MODEL 

REGULATOR 

SIZE 

NUMBERS 

FILTER 

WITH  GAUGE 

5400A2002 

METAL  GUARD  ON  PLASTIC  BOWL 


Va" 

5321A2007 

5021A2008 

521 1A2007 

Ys" 

5321A3007 

5021A3008 

521 1A3007 

V2" 

5321A4007 

5021A4008 

52 1 1A4007 

Ya" 

5321A5007 

5021A5008 

5211A5007 

METAL  BOWL 

— 

Va" 

5322A2004 

5022A2005 

5211A2007 

Ys" 

5322A3004 

5022A3005 

5211A3007 

w 

5322A4004 

5022A4005 

521 1A4007 

Ya" 

5322A5004 

5022A5005 

521 1A5007 

REGULATED  PRESSURE  RANGE:  0  to  125  psig  (0-8,8  kp/cm2). 
Bantam  -  5  to  125  psig  (0,3-8, 8  kp/cm2). 


INLET  PRESSURE  (MINIMUM  AND  MAXIMUM): 


Bantam 

PLASTIC  BOWL 
150  psig 

METAL  BOWL 

250  psig 

Manual  Drain  Filter 

(10  kp/cm2) 

150  psig 

(17,6  kp/cm2) 

250  psig 

Automatic  Drain  Filter 

(10  kp/cm2) 

20  to  150  psig 

(17,6  kp/cm2) 

20  to  175  psig 

(1,4  to  10  kp/cm2) 

(1,4  to  12  kp/cm2) 

SEE  CAUTION -PAGE  35. 

ROSS 
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FILTER  -  LUBRICATOR  COMBINATION 


FRL  SERIES 


PIPE 

MODEL 

CONSISTS  OF 

SIZE 

NUMBERS 

FILTER 

LUBRICATOR 

PLASTIC  BOWL 

Vt," 

5311A2010 

5011A2010 

511 1A2010 

METAL  BOWL 

Vi" 

5312A2010 

5012A3010 

5112A2010 

Not  available  with  metal  bowl  guard. 


PIPE 

MODEL 

CONSISTS  OF 

SIZE 

NUMBERS 

FILTER 

1  LUBRICATOR 

METAL  GUARD  ON  PLASTIC  BOWL 

Vi"  MIN. 

531 1A2005 

5011A2007 

5111A2007 

Vi" 

5311A2006 

501 1A2008 

5111A2008 

Va" 

53 1 1A3006 

501 1A3008 

5111A3008 

Vi" 

53 1 1A4006 

5011A4008 

5111A4008 

Vi" 

5311A5006 

5011A5008 

51 11A5008 

METAL  BOWL 

W/SIGHT  GAUGE 

Vi" 

5312A2003 

5012A2005 

51 12A2005 

%" 

5312A3003 

5012A3005 

5 1 12A3005 

Vz" 

5312A4003 

5012A4005 

5 1 12A4005 

Vi" 

5312A5003 

5012A5005 

5 1 12A5005 

FLOW  MEDIA: 

AMBIENT  MEDIA  TEMPERATURE: 

Plastic  Bowl  —  130CF  (54  C)  Maximum. 
Metal  Bowl  —  200  F  (93  C)  Maximum. 
PRESSURE  RANGE  (MAXIMUM): 

PLASTIC  BOWL 

Bantam  150psig 

(lOkp'cm1) 

Manual  Dram  150psig 

(10  kp/cm*) 

Automatic  Drain  20  to  150  psig 

(1.4  to  10  kp  cm2) 

SEE  CAUTION  -  PAGE  35. 


METAL  BOWL 
250  psig 
(17,6  kp>cm*) 
250  psig 
(17,6  kp/cm*) 
20  to  175  psig 
(1,4  to  12  kp  cm*) 


PIPE 

SIZE 

MODEL 

NUMBERS 

CONSISTS  OF 

FILTER  1  LUBRICATOR 

METAL  GUARD  ON  PLASTIC  Rnwi 

Vi" 

53 1 1A2007 

5021A2008 

511 1A2008 

%" 

53 1 1A3007 

5021A3008 

5111A3008 

Vi" 

531 1A4007 

5021A4008 

511 1A4008 

Vi” 

5311A5007 

5021A5008 

51 1 1A5008 

—  METAL  BOWI 

W/SIGHT  GAUGE 

V*" 

5312A2004 

5022A2005 

5112A200S 

5312A3004 

5022A3005 

5112A300S 

Vi" 

5312A4004 

5022A4005 

5H2A4nns 

Vi” 

5312A5004 

5022A5005 

5112A5005 

2 
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FILTER  -  REGULATOR  -  LUBRICATOR  COMBINATION 


FRL  SERIES 


PIPE 

SIZE 

MODEL 

NUMBERS 

CONSISTS  OF 

FILTER-REGULATOR  1  LUBRICATOR 

WITH  GAUGE  |  LUBRICATOR 

PLASTIC  BOWL 

Ya" 

5331A2001 

5321A2001 

5111A2003 

METAL  BOWL 

Ya" 

5332A2001 

5322A2001 

511 2A2003 

Not  available  with  metal  bowl  guard. 


MANUAL  DRAIN  FILTER 


PIPE 

SIZE 

MODEL 

NUMBERS 

FILTER 

CONSISTS  OF 
REGULATOR 
WITH  GAUGE 
5400A2002 

LUBRICATOR 

METAL  GUARD  ON  PLASTIC  BOWL 

1/4"  MIN. 

5331A2005 

501 1A2007 

521 1A2006 

511 1A2007 

Ya" 

5331A2006 

501 1A2008 

5211A2007 

511 1A2008 

%" 

5331A3006 

501 1A3008 

5211A3007 

5111A3008 

Yz" 

5331A4006 

5011A4008 

5211A4007 

5111A4008 

3/4" 

5331A5006 

5011A5008 

521 1A5007 

511 1A5008 

METAL  BOWL  W/SIGHT  GAUGE 


Ya" 

5332A2003 

5012A2005 

5211A2007 

5 1 12A2005 

%" 

5332A3003 

5012A3005 

521 1A3007 

5 1 12A3005 

Yz" 

5332A4003 

5012A4005 

521 1A4007 

511 2A4005 

3/4  " 

5332A5003 

5012A5005 

521 1A5007 

5 1 12A5005 

FLOW  MEDIA: 

AMBIENT/MEDIA  TEMPERATURE: 

Plastic  Bowl  —  130°  F  (54  C)  Maximum. 

Metal  Bowl  -  180°F  (82°C)  Maximum. 

REGULATED  PRESSURE  RANGE:  0  to  125  psig  (0-8,8  kp/cm2). 
Bantam  -  5  to  125  psig  (0,3-8, 8  kp/cm2). 


INLET  PRESSURE  ( MAXIMUM): 

PLASTIC  BOWL 

Bantam  150  psig 

(10  kp/cm2) 

Manual  Drain  Filter  150  psig 

(10  kp/cm2) 

SEE  CAUTION  -  PAGE  35. 


METAL  BOWL 


250  psig 
(17,6  kp/cm2) 


PIPE 

SIZE 

MODEL 

NUMBERS 

FILTER 

CONSISTS  OF 
REGULATOR 
WITH  GAUGE 
5400A2002 

LUBRICATOR 

METAL  GUARD  ON  PLASTIC  BOWL 

Ya" 

5331A2007 

5021A2008 

5211A2007 

511 1A2008 

%" 

5331A3007 

5021A3008 

521 1A3007 

511 1A3008 

Yz" 

5331A4007 

5021A4008 

521 1A4007 

511 1A4008 

3/4" 

5331A5007 

5021A5008 

521 1A5007 

511 1A5008 

METAL  W/SIGHT 

BOWL_ GAUGE 


Ya" 

5332A2004 

5022A2005 

5211A2007 

51 12A2005 

%" 

5332A3004 

5022A3005 

521 1A3007 

5112A3005 

Yz" 

5332A4004 

5022A4005 

521 1A4007 

51 12A4005 

3/4" 

5332A5004 

5022A5005 

521 1A5007 

5112A5005 

FLOW  MEDIA: 

AMBIENT/MEDIA  TEMPERATURE: 
Plastic  Bowl  —  130°F  (54°C)  Maximum. 
Metal  Bowl  -  180°F  (82°C)  Maximum. 


INLET  PRESSURE  (MINIMUM  AND  MAXIMUM): 

PLASTIC  BOWL  METAL  BOWL 


Automatic  Drain  Filter 


20  to  150  psig  20  to  175  psig 
(1,4  to  10  kp/cm2)  (1,4  to  12  kp/cm2) 


REGULATED  PRESSURE  RANGE:  0  to  125  psig  (0-8,8  kp/cm2).  SEE  CAUTION  -  PAGE  35. 


ROSS 
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MUFFLERS 


MUFFL-AIR® 


-C3> 


STANDARD  SPECIFICATIONS 

Typical  impact  noise  reduction  achieved  with  a  Ross 
MUFFL-AIR  20  to  25  db  re  0.0002  microbar  attenuation 
of  impact  noise  for  various  size  valves  and  various  size 
load  volumes. 


PIPE 

SIZE 

MODEL  NUMBERS 

OVE 

DIMENSI 

A 

RALL 

ONS  (mm) 

B 

i/4" 

5500A2001 

.8 

(20) 

2.0 

(51) 

w 

5500A3001 

1.3 

3.3 

w 

5500A4001 

(33) 

(84) 

5500A5001 

1.9 

4.9 

i" 

5500A6001 

(48) 

(124) 

pa" 

5500A7001 

2.5 

5.9 

1V2" 

5500A8001 

(64) 

(150) 

2" 

5500B9001 

3.0 

(76) 

7.1 

(180) 

2v2" 

5500A9002 

4.0 

(102) 

6.6 

(168) 

SPEED  CONTROL  MUFFLER 


STANDARD  SPECIFICATIONS 

Performs  the  combined  function  of  a  speed  control  and 
muffler.  Not  recommended  for  use  with  valves  of  poppet 
construction. 


PIPE 

MODEL 

OVERALL  DIMENSIONS  (mm) 

SIZE 

NUMBERS 

A 

B 

c 

0 

1/4" 

5500A2001 

2.1 

(53) 

.6 

(15) 

1.7 

(43) 

Vi" 

%" 

5500A3001 

2.7 

(69) 

.9 

2.2 

(56) 

%" 

y2" 

5500A4001 

2.8 

(71) 

(23) 

2.3 

(58) 

y2" 

ACCESSORIES 


BOWL  GUARDS 


For  protection  in  case  of  accidental 
bursting  of  polycarbonate  bowl. 


PIPE  SIZE  OF 

BOWL  GUARD 

FILTER 

LUBRICATOR 

PART  NO. 

Va*  MIN. 

Va"  MIN. 

245K35 

Vi"-3/8"-1/2"-lV4"-ll/2" 

V4"-%"-1/2" 

244K35 

3/4  "-1" 

%"-l"-l1/4"-l1/2" 

246K35 

LUBRICATOR  TAMPER  PROOF  CAP 


Prevents  unauthorized  personnel  from 
tampering  with  setting. 

PART  NUMBER  268K35 


PIPE  MOUNTING  BRACKET 


Bracket  clamps  over  pipe  or  nipple  and 
attaches  rigidly  to  wall.  Accommodates 
W  thru  1"  pipe  diameter. 


PART  NUMBER  124K82 


LINE  FILTER 


I  I  *!  Ideal  for  pilot  line  filtration.  All  brass  con- 

-  —cdtJ  struction  with  a  replaceable  cartridge. 


PIPE  SIZE 

MODEL  NO. 

1/4" 

5000A2001 

ROSS 
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QUICK  COUPLINGS 


RECEIVED 


FEB  24  1975 

^xZamMiBM W 


WARREN 

ENGINEERING  CORP. 

2496  W.  2nd  AVE. 
DENVER,  COLO.  80223 
(303)  936-8261 


HOW  TO  ORDER 
PARKER  QUICK  COUPLINGS 

WHEN  ORDERING  PARKER  COUPLER  BODIES 

AND  NIPPLES,  PLEASE  STATE  THE  FOLLOWING 

INFORMATION: 

1.  CATALOG  NUMBER  of  each  type  of  coupler 
body  and  each  type  of  nipple  desired.  List  cou¬ 
pler  bodies  and  nipples  as  separate  items  rather 
than  in  combinations.  Be  sure  to  double  check 
thread  or  hose  sizes  of  items  required. 

2.  ACTUAL  QUANTITY  of  each  item  desired  rath¬ 
er  than  boxes  or  packages. 

3.  IF  SPECIAL  SEALS  AND  "O"  RINGS  ARE 
REQUIRED,  place  appropriate  code  letter  after 
the  unit  catalog  number  as  a  suffix. 

IF  STANDARD  NITRILE  ELASTOMERIC 

(STD)  seals  and  "0”  rings  are  satisfactory  for 
your  application,  no  special  notation  is  necessary. 
Standard  seals  and  "0”  rings  will  be  supplied  if 
your  order  does  not  indicate  the  need  for  spe¬ 
cials.  All  steam  couplers  will  be  furnished  with 
Ethylene  Propylene  seals  (Code  W)  unless  other¬ 
wise  designated. 


WHERE  TO  BUY 
PARKER  QUICK  COUPLINGS 

The  Quick  Coupling  Division  of  Parker  Han¬ 
nifin  maintains  an  extensive  network  of  qualified 
stocking  distributors  located  in  most  major  metro¬ 
politan  areas.  To  locate  the  Quick  Coupling  distri¬ 
butor  serving  your  area,  consult  the  yellow  pages 
under  couplings,  hose  and  fittings  or  contact  the 
nearest  Parker  Regional  Sales  office  listed  on  the 
back  cover  of  this  catalog. 

Our  Parker  Quick  Coupling  distributor  is  back¬ 
ed  by  inventories  strategically  located  in  Parker 
Hannifin  factory  warehouses.  Parker's  extensive 
warehouse  system  enables  your  distributor  to  pro¬ 
vide  you  the  finest  in  fast,  dependable  service. 


Warranty  covers  material  and 
workmanship  only.  ALL  OTHER 
WARRANTIES.  EXPRESS  OR  IM¬ 
PLIED  AND  INCLUDING  MER¬ 
CHANTABILITY  AND  FITNESS 
FOR  INTENDED  PURPOSE,  ARE 
EXPRESSLY  EXCLUDED.  Warran¬ 
ty  expires  90  days  after  shipment 
and  sole  obligation  thereunder  is  to 
repair  or  replace  defective  parts. 


FLUID  POWER  EQUIPMENT  SPECIALIST 

COMPONENT  SYSTEM  DESIGN  REPAIR 

SALES  AND  FABRICATION  SERVICE 


SHOCK  ABSORBERS  . 

. ACE  CONTROLS 

PRESSURE  AND  TEMPERATURE  . 

.  BARKSDALE 

SWITCHES;  VALVES 

AIR  AND  HYDRAULIC  CYLINDERS  . 

. CATCHING 

PISTON  PUMPS  AND  MOTORS  . 

.  DELAVAN 

HYDRAULIC  VALVES,  PUMPS  &  . 

. DOUBLE  A 

MOTORS,  POWER  UNITS,  AIR  LOGIC 

HYDRAULIC  FILTERS  . 

.  FAIREY 

MOBILE  HYDRAULIC  VALVES  . 

FLUID  POWER  SYSTEMS 

ACCUMULATORS,  HYDRAULIC  VALVES 

. GREER 

TUBE  &  PIPE  CLAMPS  . 

. HYDRA-ZORB 

AIR  AND  HYDRAULIC  CYLINDERS  . 

. HYDRO-LINE 

CHECK  VALVES  . 

. KEPNER 

AIR  CONTROL  VALVES  . 

. MAC  VALVES 

FLOW  CONTROL  VALVES  . 

.  .M  &  M  FLOW  PRODUCTS 

AIR  FILTERS,  REGULATORS,  . 

..  .MASTER  PNEUMATICS 

LUBRICATORS 

PRESSURE  &  VACUUM  GAUGES  . 

.  MARSHALLTOWN 

FILTERS  . 

MICHIGAN  FLUID  POWER 

O'RINGS  . 

. NATIONAL  SEAL 

HYDRAULIC  &  AIR  HOSE  . 

. PARKER  HOSE 

TUBE  FITTINGS  &  PIPE  FITTINGS  .... 

. PARKER  FITTINGS 

QUICK  DISCONNECT  COUPLERS  ....PARKER  QUICK  COUPLINGS 

HAND  PUMPS,  RAMS  . 

. PINE 

SOLENOID  VALVES,  AIR  CONTROL  VALVES  . SKINNER 

AIR  DRIVEN  PUMPS  . 

. SPRAGUE 

STAINLESS  STEEL  CYLINDERS  . 

.  STARZ 

PRECISION  PRESSURE  REGULATORS  . 

.  TESCOM 
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HYDRAULIC  -  PNEUMATICS  -  SEALS 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  PERMIT  NO  4010 


WARREN 

ENGINEERING  CORPORATION 
2496  W.  2nd  Avenue 
Denver,  Colo.  80223 


WARREN 

ENGINEERING  CORPORATION 


2496  WEST  SECOND  AVENUE 
DENVER,  COLORADO  80223 
PHONE:  (303)  936-8261 

•  Franic  Rhea 

Bureau  of  the  Mint 
Denver  Mint 

320  West  Colfax  Avenue 
Denver,  Colorado  80204 

Thank  You  For  Your  Interest  In. . . 


The  enclosed  literature  contains  the  information  requested. 

For  further  information  on  any  item  below,  check  appropriate 
box  and  return  this  postage-free  card. 

AIR  &  HYDRAULIC  CYLINDERS 

□  Hydro-line  □  Starz  □  Catching 

AIR  VALVES 

□  Mac  □  Skinner  □  Barksdale 
HYDRAULIC  VALVES 

Q  Double  A  □  F.P.S.  □  Barksdale  □  Greer 
HYDRAULIC  PUMPS 

□  Double  A  □  Delavan  □  Sprague  □  Pine 

HYDRAULIC  MOTORS 

□  Staffa  □  Delavan  □  Gerotor 

FILTERS 

□  Michigan  □  Fairey  □  Master  Pneumatic 
TUBE  FITTINGS  AND  HOSE 

□  Parker  Fittings  □  Hose  □  Quick  Couplings 
ACCUMULATORS 

□  Greer  Bladder  □  Piston  □  Pulsetone 
PRESSURE  REGULATORS 

□  Master  Pneumatic  □  Tescom 
SHOCK  ABSORBERS 

□  Ace  Adjust-A-Shock  □  Starz 

SOLENOID  VALVES 

□  Skinner  □  Magnatrol 
PRESSURES  &  TEMPERATURE  INDICATORS 

□  Barksdale  □  Marshalltown 

FLOW  CONTROL,  NEEDLE  &  CHECK  VALVES 

□  M&M  Products  □  Dragon  Q  Kepner 
SEALS 

□  National  "O'1  Rings 

□  PLEASE  HAVE  SALESMAN  CALL. 


TOM  CAMPBELL 

Sales  Engineer 


/ 


■r 


WARREN  ENGINEERING 


Hydraulic  •  Pneumatics  •  Seals 


2496  W.  2nd  Ave. 
Denver.  Colo.  80223 
303  /  936-8261 


SINGLE  SHUT-OFF 


How  to  select  and  size  Parker  Quick  Couplings  .  2,3 

Quick  Reference  Guide .  4 

Media  Chart 

Features,  Specifications,  flow  characteristics 


Truflate  design 

This  nipple  design,  developed 
originally  by  Tru-Flate,  has 
found  wide  usage  throughout 
industry.  Parker  10  Series  cou¬ 
plers  are  made  to  fit  it. 


Industrial  interchange 

This  is  the  nipple  design  adop¬ 
ted  by  most  coupling  manufac¬ 
turers  including  Hansen,  Aro, 
Foster,  Breco,  Dyna-Quip,  Hoff¬ 
man,  Lincoln,  Schrader,  etc.  For 
that  reason  it  is  considered  the 
industrial  standard.  Two  series 
of  Parker  Couplers  are  made  to 
fit  it. 


sleeve  type 


r~W 

© 

®/f 

im-ra  r1 - ' - \ 

SERIES  20 

1/4"  14,  15 
3/8"  16,  17 
1/2"  18,  19 


SERIES  40 

1/4"  20,  21 

3/8"  22,  23 


SER 

IES  10 

1/4" 

8,  9 

3/8" 

10,  11 

1/2" 

12,  13 

Aro  210  interchange 

This  nipple  is  characteristic  of 
the  Aro  210  Series  and  requires 
a  coupler  of  matching  design. 


Lincoln  interchange 

This  long  nipple  is  the  Lin¬ 
coln  long  stem  design  and 
mates  only  with  couplers  of 
corresponding  design. 


SERIES  50 
24,  25 


SERIES  70 
26,  27 


DOUBLE  SHUT-OFF  Features,  specifications,  flow  characteristics .  28  29 

This  nipple  with  automatic 
shut-off  valve  is  of  the  indus¬ 
trial  interchange  design  and  is 
interchangeable  with  similar 
couplings  of  other  manufac¬ 
turers  such  as  Hansen,  Breco 
and  Foster. 


STRAIT-THRU  Features,  specifications,  flow  characteristics .  32  33 


Nipples  of  the  industrial  inter 
change  design  are  interchange¬ 
able,  size  for  size,  with  similar 
models  of  other  manufacturers. 


ST  SERIES 
32,  33 


STEAM  COUPLINGS,  AIR  COUPLINGS,  GRAB  RING .  34 


Quick  Coupling  Hose  Fittings . 35 


ACCESSORIES 


Blowguns,  controlled  and  full  flow . 

. 36 

Line  Filter  . 

Air  Fuse 
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How  to  select  and  size 
(Darker  quick  couplings 


When  you  find  it  necessary  to  uncouple  a 
line  at  least  once  a  week,  chances  are  you  can  save 
money  by  using  a  quick  coupling.  Quick  couplings 
are  used  to  quickly  and  easily  connect  a  flexible 
hose  to  another  hose,  or  to  rigid  piping.  They  are 
designed  to  be  connected  and  disconnected  fre¬ 
quently  by  hand.  Often  they  have  a  valve  in  one 
or  both  halves  which  automatically  opens  when  the 
parts  are  joined  and  closes  automatically  when  the 
parts  are  separated. 

Quick  couplings  are  available  in  various  sizes 
and  designs  for  use  with  different  materials  and  at 
various  pressures. 

For  most  applications  it  is  relatively  easy  to 
determine  which  type  of  coupling  to  use.  There¬ 
after,  one  must  take  into  consideration  such  factors 
as  pipe  and  thread  sizes,  flow  characteristics,  types 
of  end  configurations,  sealing  materials,  finishes, 
interchangeability,  temperature,  etc.  These  deter¬ 
minations  may  be  made  by  references  to  the  chart 
on  page  4  and  to  the  descriptions  and  specifications 
at  the  beginning  of  each  section  in  this  catalog. 

Three  general  types  of  quick  couplings  are 
commonly  recognized: 


U  Single  Shut-off  couplings  were  used  originally 
for  connecting  portable  air  tools  and  equipment 
to  compressed  air  lines.  For  that  reason,  they  are 
often  referred  to  as  "pneumatic"  couplings.  How¬ 
ever,  now  they  are  used  on  many  other  applications, 
as  well.  Single  shut-off  couplings  are  usually  built 
to  withstand  operating  pressures  up  to  300  psi. 


Where  noncompressible  fluids  such  as  water,  oil, 
and  grease  are  being  used,  this  pressure  may  some¬ 
times  be  exceeded  safely.  Body  sizes  are  compatible 
with  1/4,  3/8,  and  1/2  inch  pipe  and  hose. 

The  coupler  body  should  be  installed  on  the 
upstream  (supply)  end  of  the  line  to  shut  off  the 
fluid  supply  when  coupling  is  disconnected.  The 
nipple  has  no  valving  and  upon  disconnection,  ex¬ 
hausts  the  downstream  media.  Even  in  a  liquid  line, 
this  would  not  be  mechanically  detrimental  unless 
fluid  loss  would  interfere  with  a  holding  circuit  or 
contaminate  the  area  around  it. 


l__I  Double  Shut-off  couplings  are  designed  for 
connecting  hydraulic  lines.  For  that  reason,  they 
are  frequently  called  "hydraulic"  couplings.  Al¬ 
though  that  is  still  their  main  application,  they  are 
also  used  extensively  where  a  variety  of  other  fluids 
are  involved.  They  are  made  to  withstand  pressures 
from  800  to  5000  psi,  depending  on  size  and  ma¬ 
terial.  (Manufacturer's  specifications  should  always 
be  checked  for  correct  application.)  They  contain 
valves  in  both  the  female  and  male  halves  to  pre¬ 
vent  loss  of  fluid  when  the  parts  are  disconnected. 


It  is  recommended  that  when  the  coupling  is 
disconnected  a  dust  cap  be  placed  over  the  nipple 
ma  e  half)  and  a  dust  plug  be  placed  inside  the 
coupler  body  (female  half).  These  dust  caps  and 
P  ugs  are  designed  by  each  manufacturer  to  work 
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in  conjunction  with  their  couplings.  They  not  only 
help  prevent  contamination  to  the  media  when 
lines  are  reconnected,  but  also  increase  the  life  of 
the  coupling  by  preventing  damage  when  being 
handled  or  stored. 

Parker  double  shut-off  couplings  are  available 
in  brass,  steel,  and  316  stainless  steel,  with  a  range 
of  body  sizes  from  1/8”  to  1  1/2”.  Stainless  steel 
Series  60  couplers  are  machined  from  the  highest 
quality  316  bar  stock.  They  are  excellent  for  use 
with  corrosive  fluids,  in  a  corrosive  atmosphere  or 
where  sanitary  requirements  dictate  super  clean  per¬ 
formance.  All  Parker  stainless  couplers  are  electro- 
polished  for  ease  in  cleaning  and  superior  appear¬ 
ance. 


^2-/  Strait-Thru  couplings  are  designed  without  val¬ 
ves  to  provide  the  least  resistance  to  fluid  flow. 
Therefore,  they  require  manual  shut-off  valves  in 
both  lines  if  fluid  loss  is  to  be  prevented  when  the 
couplings  are  disconnected. 

Coupler  bodies  of  this  design  are  manufac¬ 
tured  in  brass  and  316  stainless  steel.  Strait-thru 
nipples  are  cataloged  in  brass,  steel,  and  stainless 
steel.  316  stainless,  having  the  highest  index  of 
corrosion  resistance  in  the  300  series  stainless  steels, 
permits  these  couplers  to  be  used  in  the  most  de¬ 
manding  chemical  transfer  applications.  The  wide 
range  of  sizes,  from  the  miniature  1/8”  to  the 
hefty  1  1/2”  allows  their  employment  in  fields 
ranging  from  instrumentation  to  steelmaking. 


SIZING  PARKER 
QUICK  COUPLINGS 

WHEN  SIZING  A  PARKER  QUICK  COUPLER 

FOR  YOUR  REQUIREMENTS  YOU  MUST  CON¬ 
SIDER  SIZE  FACTORS  WHEN  MAKING  YOUR 

DECISION. 

1.  VALVING  Determine  the  type  of  valving 
you  need,  considering  the  acceptability  of  fluid 
loss  and  safety. 

2.  PRESSURE  Determine  the  working  pressure 
of  the  system  and  whether  surge  or  shock 
conditions  are  present.  Select  those  couplings 
with  working  pressures  compatable  with  your 
system. 

3.  FLOW  Determine  the  volume  of  fluid  to 
be  delivered  through  the  coupling  at  the  work¬ 
ing  pressure  of  the  system. 

4.  PRESSURE  DROP  Using  the  charts  pro¬ 
vided,  for  each  coupling  series  in  the  catalog, 
pressure  drop  (  A  P)  for  each  coupling  size 
can  be  determined.  Simply  compare  flow 
rate  vs.  pressure  in  each  size  to  find  the  cou¬ 
pling  which  meets  your  requirements.  Rem¬ 
ember,  pressure  drop  is  cumulative. 

5.  MATERIALS  Using  the  media  chart  (page 
5)  determine  what  seal  material  is  compatable 
with  the  fluid  and  temperature  in  the  system. 
The  type  of  fluid  will  also  influence  the  type 
of  metal  you  select. 

6.  AMBIENT  CONDITIONS  External  condi¬ 
tions  such  as  temperature,  corrosive  vapors 
and  other  factors  should  also  be  considered 
in  the  selection  since  they  may  affect  the 
operation  of  the  coupler. 
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(Darker  quick  couplings 

QUICK  REFERENCE  GUIDE 


KEY:  ^  Standard  Q  Semi-Standard  Q  Optional 


Series 

10 

20 

40 

50 

70 

60 

4600 

3000 

5000 

ST 

METALS1: 

Steel 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•  2 

Brass  with 

Steel  Sleeve 

• 

• 

© 

•  6 

Brass  with 

Brass  Sleeve 

© 

© 

• 

• 

Stainless  Steel 
(316) 

• 

• 

SEALS: 

Metal 

• 

Resilient 

Buna-N 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Neoprene 

o 

O 

O 

O 

O 

O 

O 

EPR 

o 

O 

o 

O 

O 

O 

O 

Viton 

o 

O 

o 

o 

o 

O 

O 

BODY  SIZE 

Min. 

n"~. - 

1/4 

1/4 

v± 

1/4 

1/4 

1/8 

1/4 

1/4 

1  /D 

1/8 

Max. 

'  2 

1/2 

3/8 

T7T 

1/2 

. 

"3/8 

vz 

m 

THREAD  SIZE 

Min. 

M- 

m 

J7S 

1JL  , 

1/4 

1/4 

1/2 

1/8 

Max. 

374 

3/4 

1/2 

3/8 

3/8 

V/3 

1/2 

3/8 

3/4 

- LLO _ 

V/2 

END  FITTINGS 

Male  Pipe 

• 

• 

• 

• 

• 

Female  Pipe 

• 

• 

• 

• 

• 

• 

• 

• 

Std.  Hose  Barb 

• 

■ 

Push-Lok  Hose  Barb 

• 

• 

□ 

Reusable 

• 

PRESSURE3: 

(Max) 

300 

300 

300 

300 

300 

5000 

2000 

5' 

10,000 

1200 

VACUUM4 

• 

• 

SLEEVE-LOCK 

1.  Typa  of  metal 

© 

determ 

© 

ined  b 

© 

y  med 

© 

ia,  terr 

© 

iperatu 

© 

re.  Dre*&u 

l  r  m 

_ 

2. 

3. 

4. 

5. 

6. 


Male  half  only.  Female  half  available  in  steel  as  a  special. 

See  complete  pressure  charts  for  each  series  for  detailed  information 
If  vacuum  is  specified  on  order,  we  will  test  each  couplina  ©is 

Qt.tir  nrM«urA  fl'  S  '®ht  #trvte«  fee  added. 


Static  pressure 
1  1/4"  and  1  1/2"  sizes  only. 
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SPECIFICATIONS 


BODY  SI/I 


50  SERIES  Aro 210 series 


Parker  Series  50  couplings  are  made  to  interchange 
with  the  ”210  Series”  manufactured  by  Aro.  Avail 
able  in  1  4”  size  and  three  end  configurations,  they 
feature  a  full-opening  tubular  valve  design  that  per 
mits  maximum  flow  while  protecting  and  support 
ing  the  seal.  Built-in  sleeve  guard  minimizes  acci 
dental  disconnect.  Standard  seal  material  is  Buna  N, 
for  operating  temperatures  of  40°  to  +250°  F. 
See  page  5  for  optional  seal  materials  and  their 
temperature  ranges. 


1/4 

Working  Pressure  (psig) . 300 

Temperature  Rang*  (1) .  40°  to  *21)0°  F. 

Locking  Device  . 4  halls 

Force  Required  to  Connect  (lbs) 

With  80  psi  initial  pressuie .  13 

With  100  psi  initial  pressure  ....  1b 
Vacuum  Data  (2)  (inches  Hg) 

Disconnected  (couplet  only). . .  .Not  Recommended 
Connected .  27.4 


70  SERIES  Lincoln  “Long-Stem” 


Parker  70  Series  couplings  are  made  to  interchange 
with  the  "Long  Stem”  Series  manufactured  by 
Lincoln.  Full-opening  tubular  valve  design  permits 
maximum  flow  while  protecting  and  supporting  the 
seal.  Available  in  1/4"  size,  in  three  end  configura¬ 
tions.  Built  in  sleeve  guard  minimizes  accidental 
disconnect.  Standard  seal  material  is  Buna-N,  for 
operating  temperatures  of  -40°  to  +250°  F. 


SPECIFICATIONS  BODY  SI2E 

1/4 

Working  Piossuie  (psig) .  300 

Tempetature  Range . -40°  to  +250°  F, 

Locking  Device . . .4  halls 

Force  Required  to  Connect  (Ihs) 

With  80  psi  initial  pressure .  8 

With  100  psi  initial  pressure  ....  10 

Vacuum  Data  (2)  (inches  Hg) 

Disconnected  (couplet  only). . .  .Not  Recommended 
Connected  .  27.4 


(1)  Corohngs  vnth  standi  seals,  see  page  5  tor  tem  (2)  Couplets  tot  vacuum  service  should  be  100%  lab  tes 
pet ature  ranges  of  special  seals  ted.  There  is  an  extra  charge  tor  this  service. 

AIR  FLOW  CHARACTERISTICS  (Coupler  and  nipple  connected) 


SERIES 

BODY 

SIZE 

INLET 

PRESSURE 

(PSIG) 

AIR  FLOW  IN  CUBIC  FEET  PER  MINUTE  (SCFM) 

2  I  4  |  6  |  8  |  10  |  12  I  14  |  16  |  18  |  20 

PRESSURE  DROP  (PSIG) 

10 

1/4 

80 

100 

13.9 

15.8 

19.9 

23.3 

24.3 

27.8 

27.6 

31.8 

30.8 

34.8 

33.7 

37.4 

35.6 

39.9 

37.2 

42.2 

38.5 

44.0 

39.5 

45.6 

3/8 

80 

100 

21.9 

27.0 

34.6 

39.4 

42.4 

48.0 

49.0 

54.4 

54.5 

60.6 

58.8 

65.0 

62.3 

69.9 

65.9 

74.2 

69.0 

77.3 

73.0 

-8-U 

1/2 

80 

100 

36.6 

44.9 

57.6 

71.2 

77.0 

87.7 

84.9 

104.2 

104.5 

117.7 

113.0 

127.1 

119.0 

134.1 

124.9 

141.8 

129.7 

147.1 

134.6 

151.2 

20 

1/4 

80 

100 

12.2 

13.6 

17.9 

20.4 

22.2 

25.4 

25.9 

29.2 

28.6 

32.0 

31.2 

34.9 

33.3 

37.3 

34.6 

39.4 

36.1 

41.7 

37.6 

42.9 

3/8 

80 

100 

19.8 

22.9 

31.7 

38.5 

39.7 

43.9 

45.7 

50-8,, 

50.5 

56.6 

55.9 

61.2 

59.0 

65.9 

62.0 

 69.9 

64.9 

Z3J- 

67.4 

7Q,5 

1/2 

80 

100 

36.6 

44.9 

57.6 

71.2 

77.0 

87.7 

84.9 

104.2 

104.5 

117.7 

113.0 

127.1 

119.0 

134.1 

124.9 

141.8 

129.7 

147.1 

134.6 

151.2 

40 

1/4 

80 

100 

12.1 

13.2 

18.2 

20.9 

22.2 

25.2 

25.6 

29.3 

28.8 

32.3 

31.4 

35.2 

33.1 

36.8 

34.9 

39.6 

36.1 

41.4 

37.4 

42.9 

3/8 

80 

100 

23.6 

28.1 

30.9 

37,1 

40.0 

45,0- 

46.0 

51,5- 

51.6 

56.3 

QZA. 

59.3 

6Z.5. 

63.5 

71.0 

66.3 

68.5 

■  .70.8 

so 

1/4 

80 

100 

12.7 

13.4 

17.5 

19£ 

21.5 

24.8 

28,2. 

28.1 

21A. 

30.3 

2M 

32.0 

2M 

34.0 

38.2 

35.4 

i  4.QJL 

36.6 

-4.U 

70 

1/4 

80 

100 

11.7 

13.9 

16.8 

19.1 

21.3 

24.0 

24.2 

27.6 

27.4 

30.6 

29.8 

33.3 

31.7 

35.5 

33.3 

37.9 

34.8 

39.9 

36.1 

41.4 

Design  details  and  specifications  are  subject  to  change  without  notice. 
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10  SERIES 

V*"  couplers 


Tru-Flate  design  couplers 

Couplers  on  this  page  will  mate  with  any  10  Series  1/4"  nipple 
regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple,  C  ♦  L. 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS* 

A 

B 

C 

D 

13A 

B13A 

1/8-27 

.75 

.87 

1.83 

.88 

13 

B13 

1/4-18 

.75 

.87 

1.83 

.88 

13E 

B13E 

3/8-18 

.81 

.94 

1.89 

.88 

B -  ACROSS  CORNERS 


MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS* 

A 

B 

C 

D 

E 

12A 

B12A 

1/8-27 

.75 

.80 

1.89 

.88 

1.52 

12 

B12 

1/4-18 

.75 

.80 

2.05 

.88 

1.52 

12E 

B12E 

3/8-18 

.75 

.80 

2.08 

.88 

1.52 

B -ACROSS  CORNERS 


STANDARD  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

10-3B 

1/4” 

.75 

.80 

1.52 

.88 

2.48 

1 0-4  B 

5/16” 

.75 

.80 

1.52 

.88 

2.48 

10-5B 

3/8” 

.75 

.80 

1.52 

.88 

2.48 

B -ACROSS  CORNERS 


PUSH-LOK  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

10-3BP 

10-5BP 

1/4” 

3/8” 

.75 

.75 

.80 

.80 

1.50 

1.52 

.88 

.88 

2.31 

2.47 

B -  ACROSS  CORNERS 


12  C3 
12-C4 
12  C5 
12-C6 


Steel  Grip  Ring  Sleeves  are  available  for  all  10 
Series  Couplers.  See  page  34  for  details. 

FEATURES.  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS -PAGES  6  AND  7. 


springs.  To  specify  hraU  i  6SS  Steel  ba,,s  and 
suffix  letter  N  to  moriai  *  8nd  Va,ve'  add 
B13N  t0  m0del  num^er.  Example: 
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Tru-Flate  design  nipples 

Nippon  on  this  paga  will  mat*  with  any  10  8 anat  1/4"  coupler 
k  r  agar  dlan  of  and  connection. 


10  series  |S|| 

]/v  nipples  ||flj 


Approximate  connected  length  of  coupler  end  nipple,  C  ♦  L. 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMEN? 

JIONS 

STEEL 

BRASS 

F 

G 

J 

L 

1C 

1/8-27 

.50 

.58 

1.28 

.44 

3C 

B3C 

1/4  18 

.63 

.72 

1.41 

.56 

3CE 

3/8-18 

.81 

.94 

1.50 

.66 

G  ACROSS  CORNERS 


MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

Dlf 

PENSION 

S 

STEEL 

BRASS 

F 

G 

H 

J 

L 

oc 

1/8-27 

.50 

.58 

.63 

1.47 

.25 

2C 

B2C 

1/4  18 

.56 

.65 

.78 

1.63 

.25 

2CE 

3/8-18 

.69 

.79 

.88 

1.72 

.31 

G  ACROSS  CORNERS 


STANDARD  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMEN. 

>IONS 

STEEL 

H 

J 

K 

L 

8C 

1/4" 

1.03 

2.00 

.56 

.19 

8C-D 

5/16" 

1.03 

2.00 

.56 

.19 

9C 

3/8" 

1.03 

2.00 

.56 

.19 

PUSH-LOK  HOSE  BARB 


PART  NUMBER 

HOSE 

DIMEN! 

>IONS 

STEEL 

I.D. 

H 

J 

K 

L 

8CP 

1/4" 

1.03 

1.83 

.69 

.19 

9CP 

3/8" 

1.03 

1.98 

.86 

.19 

REUSABLE  HOSE  FITTINGS 


PART  NUMBER 

HOSE 

STEEL 

ID. 

O.D. 

F 

8C  C3 

1/4 

1/2 

.69 

8C-C4 

1/4 

17/32 

.75 

8C-C5 

1/4 

9/16 

.75 

8C-C8 

1/4 

5/8 

.81 

DIMENSIONS 


.79 

.87 

.87 

.94 


H 


1.47 

1.47 

1.47 

1.47 


2.09 

2.09 

2.09 

2.09 


.63 

.63 

.63 

.63 


t 


K  DIAMETER 


r- 


FEATURES.  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS *  AGES  •  AND  7. 


■ 


m«kbii0h»"nii-im 
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SERIES  10 


10  SERIES 

3/8"  couplers 


Tru-Flate  design  couplers 

Coupler*  on  thit  p ape  will  mate  with  any  10  Sene t  3/8  nipple 
regard  leu  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple,  C  ♦  L. 


t_  A -ACROSS  FLATS 
B • ACROSS  CORNERS 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS* 

A 

B 

C 

D 

15C 

B15C 

1/4-18 

.88 

1.01 

2.22 

1.06 

15 

B15 

3/8-18 

.88 

1.01 

2.28 

1.06 

15F 

B15F 

1/2-14 

1.00 

1.15 

2.55 

1.06 

B -ACROSS  CORNERS 


MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS* 

A 

B 

c 

D 

E 

14C 

B14C 

1/4  18 

.88 

.96 

2.36 

1.06 

1.83 

14 

B14 

3/8-18 

.88 

.96 

2.39 

1.06 

1.83 

14F 

B14F 

1/2-14 

.88 

.96 

2.55 

1.06 

1.83 

La 


T 

D 

± 


ACROSS  FLATS 
B  ACROSS  CORNERS 


A -ACROSS  FLATS 
' B  ACROSS  CORNERS 


A  ACROSS  FLATS 
B  ACROSS  CORNERS 


STANDARD  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

14-3B 

1/4" 

.88 

.96 

1.89 

1.06 

2.86 

14-5B 

3/8" 

.88 

.96 

1.89 

1.06 

2.86 

14-6B 

1/2" 

.88 

.96 

1.86 

1.06 

3.86 

PUSH-LOK  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

14-3BP 

14-5BP 

14-6  BP 

1/4" 

3/8" 

1/2" 

.88 

.88 

.88 

.96 

.96 

.96 

1.91 

1.92 
1.89 

1.06 

1.06 

1.06 

2.72 

2.88 

2.98 

REUSABLE  HOSE  FITTINGS 


PART  NUMBER 

HOSE 

 DIMFNQinWQ 

STEEL 

I.D. 

O.D. 

A 

B 

c 

D 

E 

14-D5 

14- D6 

14-D7 

14-D8 

14-D9 

14  D10 

5/16 

5/16 

5/16 

5/16 

5/16 

5/16 

9/16 

5/8 

21/32 

11/16 

23/32 

3/4 

.75 

.81 

.88 

.88 

.94 

.94 

.87 

.94 

1.01 

1.01 

1.08 

1.08 

2.20 
2.20 
2.20 
2.20 
2.20 
2.20  | 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

2.89 

2.89 

2.89 

2.89 

2.89 

2.89 

Steel  Grip  Ring  Sleeve*  are  available  for  all  10 
Sene*  Couplers.  See  page  34  for  details. 

FEATURES.  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS- -PAGES  6  AND  7. 


z,nc  plated  steel  sleeves,  stainless  steel  balls  7nd 

tpnngs  To  specify  brait  tleew#  an<J 

B15N  '  *°  m0del  numt*r.  Example- 
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Tru-Flate  design  nipples 

Hipplet  on  thit  p *g*  w*tl  mete  wrfth  any  10  Ser^t  3/g"  coupler 
of  end  connection. 

Approximate  connected  length  of  coupler  end  oippfe,C  •»  L 


10  SERIES 

3/8"  nipples 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMEN! 

5IONS 

STEEL 

BRASS 

F 

G 

J 

L 

01 E 

1/8^27 

.63 

.72 

1.38 

.34 

IE 

1/418 

.63 

.72 

1.59 

.56 

3E 

B3E 

3/8  18 

.81 

.94 

1.69 

.66 

G  ACROSS  CORNERS 


MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

Dir 

PENSION 

S 

STEEL 

BRASS 

F 

G 

H 

J 

L 

00  E 

1/8-27 

.63 

.72 

.63 

1.66 

.25 

OE 

1/4-18 

.63 

.72 

.84 

1.88 

.31 

2E 

B2E 

3/8-18 

.69 

.79 

.88 

1.91 

.31 

G  ACROSS  CORNERS 


STANDARD  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D, 

DIMENSIONS 

STEEL 

H 

J 

K 

L 

4E 

1/4" 

1.22 

2.19 

.63 

.19 

5E 

3/8" 

1.22 

2.19 

.63 

.19 

6E 

1/2" 

1.59 

3.22 

.88 

.56 

PUSH-LOK  HOSE  BARB 


PART  NUMBER 

HOSE 

DIMEN! 

HONS 

STEEL 

I.D. 

H 

J 

K 

L 

4EP 

1/4" 

1.22 

2.02 

.69 

.19 

5EP 

3/8" 

1.22 

2.17 

.86 

.19 

6EP 

1/2" 

1.22 

2.31 

.97 

.19 

REUSABLE  HOSE  FITTINGS 


PART  NUMBER 

STEEL 

7E-D5 

7E-D6 

7E-D7 

7E-D8 

7E-D9 

7E-D10 


HOSE 


1.0. 


O.D. 


5/16 

5/16 

5/16 

5/16 

5/16 

5/16 


9/16 

5/8 

21/32 

11/16 

23/32 

3/4 


F 


DIMENSIONS 

G  H  f 


.75 

.81 

.88 

.88 

.94 

.94 


.87 

.94 

1.01 

1.01 

1.08 

1.08 


1.66 

1.66 

1.66 

1.66 

1.66 

1.66 


J 

L 

2.34 

.63 

2.34 

.63 

2.34 

.63 

2.34 

.63 

2.34 

.63 

2.34 

.63 

j - ► 


r=& 


G -ACROSS  CORNERS 


7E-E6 

3/8 

5/8 

7E-E7 

3/8 

21/32 

7E-E8 

3/8 

11/16 

7E-E9 

3/8 

23/32 

7E-E10 

3/8 

3/4 

.88 

.88 

.88 

.94 

.94 


1.01 

1.01 

1.01 

1.08 

1.08 


1.66 

1.66 

1.66 

1.66 

1.66 


2.59 

2.59 

2.59 

2.59 

2.59 


.63 

.63 

.63 

.63 

.63 


FEATURES.  SPECIFICATIONS  AND  AIR  FLOW 
CH AR ACTE RISTICS-P AGES  6  AND  7. 


PARKER  0  HANNIFIN  quick  coupling  division  catalog  3804  \\ 


SERIES  10 


10  SERIES 

1/2"  couplers 


Tru-Flate  design  couplers 

Couplers  on  this  page  will  mate  with  any  10  or  20  Series 
1/2"  nipple  regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  mpple,  C  ♦  L. 


B -ACROSS  CORNERS 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMEN 

ISIONS 

STEEL 

BRASS* 

A 

B 

C 

D 

17E 

B17E 

3/8-18 

1.00 

1.15 

2.73 

1.19 

17 

B17 

1/2-14 

1.00 

1.15 

2.95 

1.19 

17G 

B17G 

3/4-14 

1.25 

1.44 

3.19 

1.19 

B -ACROSS  CORNERS 


MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS* 

A 

B 

c 

D 

E 

16E 

B16E 

3/8-18 

1.00 

1.15 

2.95 

1.19 

2.39 

16 

B16 

1/2-14 

1.00 

1.15 

3.08 

1.19 

2.36 

16G 

B16G 

3/4-14 

1.13 

1.30 

3.20 

1.T9 

2.42 

STANDARD  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

16-5B 

3/8" 

1.00 

1.15 

2.39 

1.19 

3.36 

16-6B 

1/2" 

1.00 

1.15 

2.77 

1.19 

4.39 

16-7B 

3/4" 

1.00 

1.15 

2.89 

1.19 

4.77 

- E - ► 

h-c— 

PUSH-LOK  HOSE  BARR 

111  14  *  PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

*  —  ■>>♦»»  j 

D  STEEL 

A 

B 

c 

D 

E 

- L-  ib-bBP 

I a  -  across  flats  16-6 BP 

B  ACROSS  CORNERS 

3/8" 

1/2" 

1.00 

1.00 

1.15 

1.15 

2.42 

2.44 

1.19 

1.19 

3.38 

3.53 

Steal  Gnp  Ring  Sleeves  are  available  for  ail  10 
Series  Couplers.  See  page  34  for  details. 

FEATURES.  SPECIFICATIONS  AND  AIR  FLOW 
CHAR  ACTE  RISTICS-P  AGES  6  AND  7. 


spr-ngs.  To  specify  h.J_*?nle”  balls  and 

letter  N  to  mortal  ***'*  30,1  wa!ve-  86(1 
B17N  W>del  "umber.  Ex*np)e: 
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BARKER  @)  Hannifin 


Tru-Flate  design  nipples 

Nipples  on  this  page  will  mate  with  any  10  or  20  Series  1/2" 
coupler  regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple.  C  +  L. 


lO  SERIES  ism 

V2"  nipples  lul 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

F 

G 

J 

L 

IF 

3/8-18 

.81 

.94 

2.05 

.66 

3F 

B3F 

1/2-14 

1.00 

1.15 

2.27 

.88 

3F-G 

3/4-14 

1.25 

1.44 

2.39 

1.00 

MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

F 

G 

H 

J 

L 

OF 

3/8-18 

.69 

.79 

.94 

2.33 

.38 

2F 

B2F 

1/2-14 

.88 

1.01 

1.09 

2.48 

.44 

2F-G 

3/4-14 

1.13 

1.30 

1.16 

2.55 

.38 

G • ACROSS  CORNERS 


STANDARD  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

H 

J 

K 

L 

4F 

3/8" 

1.58 

2.55 

.69 

.19 

5F 

1/2" 

1.95 

3.58 

.88 

.56 

5F-G 

3/4" 

2.05 

3.92 

1.00 

.66 

PUSH-LOK  HOSE  BARB 


PART  NUMBER 

HOSE 

DIMENSIONS 

STEEL 

I.D. 

H 

J 

K 

L 

4FP 

3/8" 

1.58 

2.53 

.86 

.19 

5FP 

1/2" 

1.58 

2.68 

.97 

.19 

FEATURES.  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS -PAGES  6  AND  7. 


PARKER  0  HANNIFIN 


QUICK  COUPLING  DIVISION  CATALOG  3804  13 


SERIES  10 


20  SERIES 

V4"  couplers 


i 


A -ACROSS  FLATS 
B -ACROSS  CORNERS 


A -ACROSS  FLATS 
B -  ACROSS  CORNERS 


A -ACROSS  FLATS 
"B -  ACROSS  CORNERS 


f _ A  -  ACROSS  FLATS 

B -ACROSS  CORNERS 


-ACROSS  FLATS 
ACROSS  CORNERS 


industrial  interchange  sleeve  type  couplers 


Couplers  on  this  page  will  mate  with  any  20  or  40  Series  1/4"  nipple 
regardless  of  end  connection. 


Approximate  connected  length  of  coupler  and  nipple,  C  +  L. 


FEMALE  PIPE  THREAD 


MALE  PIPE  THREAD 


STANDARD  HOSE  BARB 


PUSH-LOK  HOSE  BARB 


Steel  Grip  Ring  Sleeves  are  available  for  all  20 
Series  Couplers.  See  page  34  for  details. 


FEATURES.  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS  PAGES  6  AND  7. 


22-  D5 
22-D6 
22  D7 
22- D8 
22-D9 
22-D10 


►  Brass  couplers  have  cadmium  plated  steel  valves, 
zinc  plated  steel  sleeves,  stainless  steel  balls  and 
springs.  To  specify  brass  sleeve  and  valve,  add 
suffix  letter  N  to  model  number.  Example: 
B23N 


22-E6 
22-E7 
22-E8 
22  E9 
22-E10 


i.ut 

PARKER  @)  HANNIFIN 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

20-3  B 

1/4" 

.75 

.80 

1.52 

.88 

2.48 

20-4B 

5/16" 

.75 

.80 

1.52 

.88 

2.48 

20-5B 

3/8" 

.75 

.80 

1.52 

.88 

2.48 

PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

Q 

E 

20-3BP 

20-5BP 

1/4" 

3/8" 

.75 

.75 

.80 

.80 

1.50 

1.52 

.88 

.88 

2.31 

2.47 

I 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS* 

A 

B 

C 

D 

23A 

B23A 

1/8-27 

.75 

.87 

1.83 

.88 

23 

B23 

1/4-18 

.75 

.87 

1.83 

.88 

23E 

B23E 

3/8-18 

.81 

.94 

1.89 

.88 

PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS* 

A 

B 

C 

D 

E 

22A 

B22A 

1/8-27 

.75 

.80 

1.89 

.88 

1.52 

22 

B22 

1/4-18 

.75 

.80 

2.05 

.88 

1.52 

22E 

B22E 

3/8-18 

.75 

.80 

2.08 

.88 

1.52 

» 


14  CATALOG  3804  QUICK  COUPLING  DIVISION 


Industrial  interchange  sleeve  type  nipples 

Nipples  on  this  page  will  mate  with  any  20  or  40  Series  1/4"  coupler 
regardless  of  end  connection. 


20  SERIES  ISH 

V4"  nipples  W 


Approximate  connected  length  of  coupler  and  nipple,  C  ♦  L. 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

F 

G 

J 

L 

H1C 

1/8-27 

.50 

.58 

1.38 

.44 

H3C 

BH3C 

1/4-18 

.63 

.72 

1.50 

.56 

H3C-E 

3/8-18 

.81 

.94 

1.59 

.66 

G -ACROSS  CORNERS 


STANDARD  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

H 

J 

K 

L 

H8C 

1/4” 

1.13 

2.09 

.56 

.19 

H8C-D 

5/16” 

1.13 

2.09 

.56 

.19 

H9C 

3/8” 

1.13 

2.09 

.56 

.19 

L 


K  -  DIAMETER 


PARKER  0  HANNIFIN 


QUICK  COUPLING  DIVISION  catalog  3804  15 


SERIES  20 


20  SERIES 

3/8"  couplers 


A -ACROSS  FLATS 
B  - ACROSS  CORNERS 


A  -  ACROSS  FLATS 
B  -  ACROSS  CORNERS 


A  -  ACROSS  FLATS 
B -ACROSS  CORNERS 


f _ A  -  ACROSS  FLATS 

B  ACROSS  CORNERS 


.A  ACROSS  FLATS 
B  ACROSS  CORNERS 


Industrial  interchange  sleeve  type  couplers 

Couplers  on  this  page  will  mate  with  any  20  or  40  Series  3/8  nipple 
regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple,  C  +  L. 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMEN 

SIONS 

STEEL 

BRASS* 

A 

B 

C 

D 

25C 

B25C 

1/8-27 

.88 

1.01 

2.22 

r  i.06 

25 

B25 

1/4-18 

.88 

1.01 

2.28 

1.06 

25F 

B25F 

3/8-18 

1.00 

1.15 

2.55 

1.06 

MALE  PIPE  THREAD 


PUSH-LOK  HOSE  BARB 


REUSABLE  HOSE  FITTINGS 


Steel  Grip  Ring  Sleeves  are  available  for  all  20 
Senes  Couplers.  See  page  34  for  details. 

FEATURES,  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS  PAGES  6  AND  7. 


*  Brass  couplers  have  cadmium  plated  steel  valves, 
zinc  plated  steel  sleeves,  stainless  steel  balls  and 
springs.  To  specify  brass  sleeve  and  valve,  add 
suffix  letter  N  to  model  number.  Example: 
B25N 
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24-D6 
24- D7 
24-D8 
24-D9 
24-D10 

24  E6 
24-E7 
24-E8 
24-E9 
24-E10 


5/16 

5/16 

5/16 

5/16 

5/16 

5/16 

3/8 

3/8 

3/8 

3/8 

3/8 


9/16 

5/8 

21/32 

11/16 

23/32 

3/4 

5/8 

21/32 

11/16 

23/32 

3/4 


.75 

.81 

.88 

.88 

.94 

.94 

.88 

.88 

.88 

.94 

.94 


.87 

.94 

1.01 

1.01 

1.08 

1.08 

1.01 

1.01 

1.01 

1.08 

1.08 


parker  Q  Hannifin 


2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 


1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS* 

A 

B 

C 

D 

E 

24C 

B24C 

1/8-27 

.88 

.96 

2.36 

1.06 

1.83 

24 

B24 

1/4-18 

.88 

.96 

2.39 

1.06 

1.83 

24F 

B24F 

3/8-18 

.88 

.96 

2.55 

1.06 

1.83 

STANDARD  HOSE  BARB 

PART  NUMBER 

HOSE 

DIMENSIONS 

STEEL 

I.D. 

A 

B 

C 

D 

E 

24-3  B 

1/4" 

.88 

.96 

1.89 

1.06 

2.86 

24-5B 

5/16" 

.88 

.96 

1.89 

1.06 

2.86 

24-6B 

3/8" 

.88 

.96 

1.86 

1.06 

2.86 

PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

24-3  BP 

1/4" 

.88 

.96 

1.91 

1.06 

2.72 

24-5BP 

3/8" 

.88 

.96 

1.92 

1.06 

2.88 

24-6BP 

1/2" 

.88 

.96 

1.89 

1.06 

2.98 

PART  NUMBER 

HOSE 

niMPMcinMc 

STEEL 

I.D. 

O.D. 

A 

B 

c 

D 

E 

24-C3 

24-C4 

24-C5 

24-C6 

1/4 

1/4 

1/4 

1/4 

1/2 

17/32 

9/16 

5/8 

.69 

.75 

.75 

.81 

.79 

.87 

.87 

.94 

2.20 

2.20 

2.20 

2.20 

1.06 

1.06 

1.06 

1.06 

2.83 

2.83 

2.83 

2.83 

2.89 

2.89 

2.89 

2.89 

2.89 

2.89 

3.14 

3.14 

3.14 

3.14 

3.14 


Industrial  interchange  sleeve  type  nipples 

Nipples  on  this  page  will  mate  with  any  20  or  40  Series  3/8"  coupler 
regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple,  C  +  L. 


20  SERIES 

3/8"  nipples 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

F 

G 

J 

L 

H01E 

1/8-27 

.63 

.72 

1.38 

.34 

HIE 

1/4-18 

.63 

.72 

1.59 

.56 

H3E 

BH3E 

3/8-18 

.81 

.94 

1.69 

.66 

H3E-F 

1/2-14 

1.00 

1.15 

1.84 

.81 

F -ACROSS  FLATS 
G -ACROSS  CORNERS 


PUSH-LOK  HOSE  BARB 


PART  NUMBER 

HOSE 

DIMENSIONS 

STEEL 

I.D. 

H 

J 

K 

•- 

H4EP 

1/4" 

1.22 

2.02 

.69 

.19 

H5EP 

3/8" 

1.22 

2.17 

.86 

.19 

H6EP 

1/2" 

1.22 

2.31 

.97 

.19 

K  -  DIAMETER 


reusable  hose  fittings 


PART  NUMBER 

HOSE 

DIMENSIONS 

STEEL 

I.D. 

O.D. 

F 

G 

H 

J 

L 

H6E-C3 

1/4 

1/2 

.69 

.79 

1.66 

2.28 

.63 

H6E-C4 

1/4 

17/32 

.75 

.87 

1.66 

2.28 

.63 

OO 

H6E-C5 

1/4 

9/16 

.75 

.87 

1.66 

2.28 

.oJ 

CO 

H6E-C6 

1/4 

5/8 

.81 

.94 

1.66 

2.28 

.DO 

H7E-D5 

H7E-D6 

H7E-D7 

H7E-D8 

H7E-D9 

H7E-D10 

H7E-E6 

H7E-E7 

H7E-E8 

H7E-E9 

H7E-E10 


5/16 

5/16 

5/16 

5/16 

5/16 

5/16 

3/8 

3/8 

3/8 

3/8 

3/8 


9/16 

5/8 

21/32 

11/16 

23/32 

3/4 

5/8 

21/32 

11/16 

23/32 

3/4 


.75 

.81 

.88 

.88 

.94 

.94 

.88 

.88 

.88 

.94 

.94 


.87 

.94 

1.01 

1.01 

1.08 

1.08 

1.01 

1.01 

1.01 

1.08 

1.08 


1.66 

1.66 

1.66 

1.66 

1.66 

1.66 

1.66 

1.66 

1.66 

1.66 

1.66 


2.34 

2.34 

2.34 

2.34 

2.34 

2.34 

2.59 

2.59 

2.59 

2.59 

2.59 


.63 

.63 

.63 

.63 

.63 

.63 

.63 

.63 

.63 

.63 

.63 


^  i_  ^ 

I  | 

.  -  VL—  t  [ 


ACROSS  FLATS 
G -ACROSS  CORNERS 


FEATURES.  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS  PAGES  6  AND  7. 


PARKER  G3  HANNIFIN 


QUICK  COUPLING  DIVISION  CATALOG  3804  17 


SERIES  20 


20  SERIES 

V2"  couplers 


Industrial  interchange  sleeve  type  couplers 

Couplers  on  this  page  will  mate  with  any  10  or  20  Series 
1/2"  nipple  regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple,  C  ♦  L. 


A -ACROSS  FLATS 
B -ACROSS  CORNERS 


B  ACROSS  CORNERS 


<•  ■$  m  JK 

^^4'  —  IMMI 


'wSW_I 

f _ A  -  ACROSS  FLATS 

B  ACROSS  CORNERS 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS* 

A 

B 

c 

D 

17E 

B17E 

3/8-18 

1.00 

1.15 

2.73 

1.19 

17 

B17 

1/2-14 

1.00 

1.15 

2.95 

1.19 

17G 

B17G 

3/4-14 

1.25 

1.44 

3.19 

1.19 

MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS* 

A 

B 

c 

D 

E 

16E 

B16E 

3/8-18 

1.00 

1.15 

2.95 

1.19 

2.39 

16 

B16 

1/2-14 

1.00 

1.15 

3.08 

1.19 

2.36 

16G 

B16G 

3/4-14 

1.13 

1.30 

3.20 

1.19 

2.42 

STANDARD  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

16-5B 

3/8" 

1.00 

1.15 

2.39 

1.19 

3.36 

16-6B 

1/2" 

1.00 

1.15 

2.77 

1.19 

4.39 

16-7B 

3/4" 

1.00 

1.15 

2.89 

1.19 

4.77 

8  ACROSS  CORNERS 


PUSH-LQK  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

16-5BP 

16-6BP 

3/8" 

1/2" 

1.00 

1.00 

1.15 

1.15 

2.42 

2.44 

1.19 

1.19 

3.38 

3.53 

Steel  Grip  Ring  Sleeves  are  available  for  all  10 
Series  Couplers.  See  page  34  for  details. 

FEATURES.  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS  -PAGES  6  AND  7. 


suffix  letter  N  to  model  numhf  d  ^ V®'  M 
B17N  number.  Example: 


18  CATALOG  3804  QUICK  COUPLING  DIVISION 


PARKER  g)  HANNIFIN 


Industrial  interchange  sleeve  type  nipples 

ss:  v  ,o " 20 — >«• 

Approximate  connected  length  of  coupler  and  nipp,e,  c  ♦  L. 


20  SERIES 

72"  nipples 


FEMALE  PIPE  THREAD 


par™ 

IUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

F 

G 

J 

I 

H1F 

H3F 

H3F-G 

BH3F 

3/8-18 

1/2-14 

3/4-14 

.81 

1.00 

1.25 

.94 

1.15 

1.44 

2.03 

2.25 

2.38 

.66 

.88 

1.00 

F  -  ACROSS  FLATS 
G -ACROSS  CORNERS 


male  pipe  thread 


PART  Nl 

UMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

F 

G 

H 

J 

L 

HOOF 

1/4-18 

.69 

.79 

.91 

2.28 

.38 

HOF 

3/8-18 

.69 

.79 

.94 

2.31 

.38 

H2F 

BH2F 

1/2-14 

.88 

1.01 

1.09 

2.47 

.38 

H2F-G 

3/4-14 

1.13 

1.30 

1.16 

2.53 

.38 

G -ACROSS  CORNERS 


PUSH-LOK  HOSE  BARB 


PART  NUMBER 

HOSE 

DIMENSIONS 

STEEL 

I.D. 

H 

J 

K 

L 

H4FP 

3/8" 

1.56 

2.52 

.86 

.19 

H5FP 

1/2” 

1.56 

2.66 

.97 

.19 

FEATURES,  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS -PAGES  6  AND  7. 


PARKER  (3  HANNIFIN 


QUICK  COUPLING  DIVISION  CATALOG  3804  |9 


SERIES  20 


40 

y« 


SERIES  Industrial  interchange  push  type  couplers 

couplers 


.A  -  ACROSS  FLATS 
B -ACROSS  CORNERS 


-A -ACROSS  FLATS 
B  ACROSS  CORNERS 


La  -  across  flats 
B -ACROSS  CORNERS 


B -ACROSS  CORNERS 


FT 


L 


A  -  ACROSS  FLATS 
B -  ACROSS  CORNERS 


FEATURES,  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS  -PAGES  6  AND  7. 


Couplers  on  this  page  will  mate  with  any  20  or  40  Series  1/4"  nipple 
regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple,  C  +  L. 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

43A 

1/8-27 

.75 

.87 

1.83 

1.13 

43 

1/4-18 

.75 

.87 

1.83 

1.13 

43E 

3/8-18 

.81 

.94 

1.89 

1.13 

MALE  PIPE  THREAD 


STANDARD  HOSE  BARB 


PUSH-LOK  HOSE  BARB 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

42A 

1/8-27 

.75 

.80 

1.89 

1.13 

1.52 

42 

1/4-18 

.75 

.80 

2.05 

1.13 

1.52 

43E 

3/8-18 

.75 

.80 

2.08 

1.13 

1.52 

PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

40-38 

40-4B 

40-5B 

1/4" 

5/16" 

3/8" 

.75 

.75 

.75 

.80 

.80 

.80 

1.52 

1.52 

1.52 

1.13 

1.13 

1.13 

2.48 

2.48 

2.48 

42-D5 
42-D6 
42  D7 
42-D8 
42-D9 
42-D10 


5/16 

5/16 

5/16 

5/16 

5/16 

5/16 


9/16 

5/8 

21/32 

11/16 

23/32 

3/4 


.75 

.81 

.88 

.88 

.94 

.94 


.87 

.94 

1.01 

1.01 

1.08 

1.08 


1.83 

1.83 

1.83 

1.83 

1.83 

1.83 


1.13 

1.13 

1.13 

1.13 

1.13 

1.13 


2.52 

2.52 

2.52 

2.52 

2.52 

2.52 


20  CATALOG  3804  QUICK  COUPLING  DIVISION 


PARKER  Q  HANNIFIN 


Industrial  interchange  nipples  for 


Nipples  on  this  page  will  mate  with  any  20  or  40  Series  1/4"  coupler 
regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple,  C  +  L. 


40  SERIES 

V 4"  nipples 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

F 

G 

J 

L 

H1C 

1/8-27 

.50 

.58 

1.38 

.44 

H3C 

BH3C 

1/4-18 

.63 

.72 

1.50 

.56 

H3C-E 

3/8-18 

.81 

.94 

1.59 

.66 

G  ACROSS  CORNERS 


MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

F 

G 

H 

J 

L 

HOC 

1/8-27 

.50 

.58 

.63 

1.56 

.25 

H2C 

BH2C 

1/4-18 

.56 

.65 

.78 

1.72 

.25 

H2C-E 

3/8-18 

.69 

.79 

.88 

1.81 

.31 

STANDARD  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

H 

J 

K 

L 

H8C 

1/4" 

1.13 

2.09 

.56 

.19 

H8C-D 

5/16" 

1.13 

2.09 

.56 

.19 

H9C 

3/8" 

1.13 

2.09 

.56 

.19 

PUSH-LOK  HOSE  BARB 


PART  NUMBER 

HOSE 

DIMENSIONS 

STEEL 

I.D. 

H 

J 

K 

L 

H8CP 

1/4" 

1.13 

1.93 

.69 

.19 

H9CP 

3/8" 

1.13 

2.08 

.86 

.19 

REUSABLE  HOSE  FITTINGS 


PART  NUMBER 

HOSE 

DIMENSION  S 

STEEL 

I.D. 

O.D. 

F 

G 

H 

J 

L 

H8C-C3 

1/4 

1/2 

.69 

.79 

1.56 

2.19 

.63 

H8C-C4 

1/4 

17/32 

.75 

.87 

1.56 

2.19 

.63 

H8C-C5 

1/4 

9/16 

.75 

.87 

1.56 

2.19 

.63 

H8C-C6 

1/4 

5/8 

.81 

.94 

1.56 

2.19 

.63 

H8C-D5 

5/16 

9/16 

.75 

.87 

1.56 

2.25 

.63 

H8C-D6 

5/16 

5/8 

.81 

.94 

1.56 

2.25 

.63 

H8C-D7 

5/16 

21/32 

.88 

1.01 

1.56 

2.25 

.63 

O  O 

H8C-D8 

5/16 

11/16 

.88 

1.01 

1.56 

2.25 

.63 

H8C-D9 

5/16 

23/32 

.94 

1.08 

1.56 

2.25 

.63 

CO 

H8C  DIO 

5/16 

3/4 

.94 

1.08 

1.56 

2.25 

.63 

H8C-E6 

3/8 

5/8 

.88 

1.01 

1.63 

2.56 

.69 

H8C-E7 

3/8 

21/32 

.88 

1.01 

1.63 

2.56 

.69 

CQ 

H8C-E8 

3/8 

11/16 

.88 

1.01 

1.63 

2.56 

.69 

H8C-E9 

3/8 

23/32 

.94 

1.08 

1.63 

2.56 

.09 

H8C-E10 

3/8 

3/4 

.94 

1.08 

1.63 

2.56 

.09 

j 


tures,  specifications  and  air  flow 


PARKER  B  HANNIFIN 


QUICK  coupling  division 


CATALOG  3804  21 


SERIES  40 


40  SERIES 

3/8"  couplers 


Industrial  interchange  push  type  couplers 

Couplers  on  this  page  will  mate  with  any  20  or  40  Series  3/8  nipple 
regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple,  C  +  L. 


f 

D 

L 

A -ACROSS  FLATS 
B- ACROSS  CORNERS 


A  ACROSS  FLATS 
B  ACROSS  CORNERS 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

A 

B 

C 

D 

45C 

1/4-18 

.88 

1.01 

2.22 

1.19 

45 

3/8  18 

.88 

1.01 

2.28 

1.19 

45F 

1/2-14 

1.00 

1.15 

2.55 

1.19 

MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

44C 

1/4-18 

.88 

.96 

2.36 

1.19 

1.83 

44 

3/8-18 

.88 

.96 

2.39 

1.19 

1.83 

44  F 

1/2-14 

.88 

.96 

2.55 

1.19 

1.83 

STANDARD  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

44-3B 

1/4" 

.88 

.96 

1.89- 

1.19 

2.86 

44-5B 

3/8" 

.88 

.96 

1.86 

1.19 

2.83 

44  6B 

1/2" 

.88 

.96 

1.86 

1.19 

3.86 

PUSH-LOK  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

44-3BP 

1/4" 

.88 

.96 

1.91 

1.19 

2.72 

44-5BP 

3/8" 

.88 

.96 

1.92 

1.19 

2.88 

44-6BP 

1/2" 

.88 

.96 

1.89 

1.19 

2.98 

FEATURES,  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS*  PAGES  6  AND  7. 


CATALOG  3804  QUICK  COUPLING  DIVISION 


PARKER  Q  HANNIFIN 


Industrial  interchange  nipples  for 

Nipples  on  this  page  will  mate  with  any  20  or  40  Series  3/8"  coupler 
regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple,  C  +  L. 


female  pipe  thread 


part  number 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

F 

G 

J 

L 

H01E 

1/8-27 

.63 

.72 

1.38 

.34 

HIE 

1/4-18 

.63 

.72 

1.59 

.56 

H3E 

BH3E 

3/8-18 

.81 

.94 

1.69 

.66 

H3E-F 

1/2-14 

1.00 

1.15 

1.84 

.81 

40  SERIES  |SH 

/8"  nipples yjy 


G 


-ACROSS  FLATS 
-  ACROSS  CORNERS 


STANDARD  HOSE  BARB 


PART  NUMBER 

HOSE 

I.D. 

DIMENSIONS 

STEEL 

H 

J 

K 

L 

H4E 

1/4" 

1.22 

2.19 

.63 

.19 

H5E 

5/16" 

1.22 

2.19 

.63 

.19 

H6E 

3/8" 

1.59 

3.22 

.88 

.56 

PUSH-LOK  HOSE  BARB 


part  number 

HOSE 

I.D. 

DIMENSIONS 

-  STEEL 

H 

J 

K 

L 

H4EP 

1/4" 

1.22 

2.02 

.69 

.19 

H5EP 

3/8" 

1.22 

2.17 

.86 

.19 

H6EP 

1/2" 

1.22 

2.31 

.97 

.19 

L 


K  -  DIAMETER 


iTURES  SPECIFICATIONS  AND  AIR 

aRACTER.ST.CS  PAGES  6  AND  7. 


FLOW 


PARKER  0  HANNI»S,W 


QUICK  COUPLING  DIVISION  CATALOG  3804  23 


SERIES  40 


50  SERIES 


Aro  210  interchange 


f/4"  couplers 


Couplers  on  this  page  will  mate  with  any  50  Series  1/4" 
nipple  regardless  of  end  connection. 


Approximate  connected  length  of  coupler  and  nipple,  C  +  L. 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

t_  A -ACROSS  FLATS 

53A 

1/8-27 

.75 

.87 

1.86 

.88 

B -ACROSS  CORNERS 

53 

1/4-18 

.75 

.87 

1.86 

.88 

53E 

3/8-18 

.81 

.94 

1.92 

.88 

A  ACROSS  FLATS 
B  ACROSS  CORNERS 


MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

DIMENSIONS 

STEEL 

N.P.T. 

A 

B 

c 

D 

E 

52 

1/4-18 

.75 

.80 

2.08 

.88 

1.55 

52E 

3/8-18 

.75 

.80 

2.11 

.88 

1.55 

B  ACROSS  CORNERS 


PUSH-LOK  HOSE  BARB 


PART  NUMBER 

HOSE 

DIMENSIONS 

STEEL 

I.D. 

A 

B 

c 

D 

E 

50-3BP 

1/4" 

.75 

.80 

1.53 

.88 

2.34 

50-5BP 

3/8" 

.75 

.80 

1.55 

.88 

2.50 

FEATURES,  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS -PAGES  4  AND  5. 


24  CATALOG  3804  QUICK  COUPLING  DIVISION 


Aro  210  interchange 

Nipples  on  this  page  will  mate  with  any  50  Series  1/4” 
coupler  regardless  of  end  connection. 


50  SERIES  |S]| 

V 4"  nipples  lill 


|Qpe  SPECIFICATIONS  and  air  FLOW 
CHASACTe'rISTICS-FAGES  4  AND  5 


0U,CK  COUPLING  DIVISION 


CATALOG  3804  25 


PARKER  ©HANNIFIN 


SERIES  50 


70  SERIES 

1/4"  couplers 


Lincoln  “Long-Stem”  interchange 

Couplers  on  this  page  will  mate  with  any  70  Series  1/4" 
nipple  regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple,  C  +  L. 


t  A -ACROSS  FLATS 
B  -  ACROSS  CORNERS 


B -ACROSS  CORNERS 


B -ACROSS  CORNERS 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

73A 

1/8-27 

.75 

.87 

2.39 

.88 

73 

1/4-18 

.75 

.87 

2.39 

.88 

73E 

3/8-18 

.81 

.94 

2.45 

.88 

MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

A 

B 

c 

D 

E 

72A 

1/8-27 

.75 

.80 

2.44 

.88 

2.06 

72 

1/4-18 

.75 

.80 

2.59 

.88 

2.06 

72E 

3/8-18 

.75 

.80 

2.63 

.88 

2.06 

PUSH-LOK  HOSE  BARB 


PART  NUMBER 

HOSE 

DIMENSIONS 

STEEL 

I.D. 

A 

B 

C 

D 

E 

70-3BP 

1/4" 

.75 

.80 

2.06 

.88 

2.88 

FEATURES,  SPECIFICATIONS  AND  AIR  FLOW 
CHARACTERISTICS  -P AGES  4  AND  5. 


26  CATALOG  3804 


QUICK  COUPLING  DIVISION 


PARKER  g)  HANNIFIN 


Lincoln  “Long-Stem”  interchange 

Nipples  on  this  page  will  mate  with  any  70  Series  1/4" 
coupler  regardless  of  end  connection. 

Approximate  connected  length  of  coupler  and  nipple,  C  +  L. 


70  SER|ES  |5H 

V4"  nipples  yjy 


FEMALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

■^steeT- 

F 

G 

J 

L 

L3C 

1/4-18 

.63 

.69 

2.03 

.50 

MALE  PIPE  THREAD 


PART  NUMBER 

THREAD 

SIZE 

DIMENSIONS 

STEEL 

N.P.T. 

F 

G 

H 

J 

L 

L2C 

1/4-18 

.56 

.61 

.78 

2.25 

.25 

j - ► 


Lb— 


/  F  ACROSS  FLATS 

G -  ACROSS  CORNERS 


l 


PARKER  61  H*N",F'N 


quick 


COUPLING  DIVISION 


CATALOG  3804 


27 


SERIES  70 


(Darker 


DOUBLE  SHUT-OFF 
QUICK  COUPLINGS 


FEATURES.  SPECIFICATIONS,  FLOW  CHARACTERISTICS 


60  SERIES 

Industrial  interchange  sleeve  type 


Most  popular  Parker  coupling  for  today's  demand¬ 
ing  hydraulic  applications.  Especially  designed  to 
minimize  maintenance  and  downtime,  Parker  Series 
60  hydraulic  couplings  are  available  in  a  wide  range 
of  sizes  to  fit  most  applications.  There  is  a  sep¬ 
arate  body  size  for  each  of  the  six  pipe  sizes  from 
1/8"  to  1",  all  of  which  are  interchangeable  with 
industrial  interchange  couplers  of  other  makes.  In 
addition,  Parker  offers  one  larger  body  size,  with 
interchangeable  bushings,  to  provide  three  addition¬ 
al  thread  sizes  of  1",  114  and  114". 


Available  in  steel,  brass,  or  stainless,  Parker  Series 
60  hydraulic  couplings  feature  streamlined  poppet- 
type  valves  and  large  flow  paths,  resulting  in  lower 
pressure  drop  than  most  competitors.  Valves  are 
fully  replaceable  in  the  field.  Brass  couplers  have 
two  0-ring  seals  for  superior  sealing  in  the  most 
severe  applications  and  stainless  steel  locking  balls 
and  springs  for  maximum  corrosion  resistance. 
Steel  and  stainless  steel  couplers  in  sizes  1  through 
8  utilize  a  teflon  backup  ring  to  protect  the  0-ring 
from  extrusion  and  damage.  This  also  allows  higher 
working  pressures  than  most  competitors.  Tem¬ 
perature  range  with  standard  Buna-N  seal  is  -40o 
to  +2500  F.  See  page  5  for  optional  seal  mate¬ 
rials  and  temperature  ranges. 


4600  SERIES 


Interchangeable  with  Bruning  SM  Series  couplings, 
the  new  Parker  4600  Series  couplings  offer  min¬ 
imum  pressure  drop,  positive  shutoff,  and  reliable 
sealing  at  minimum  cost  for  all  conventional  hydrau 
lie  applications.  The  valve  is  of  poppet-type  con¬ 
struction  and  can  be  replaced  in  the  field.  A  unique 
*T*’  seal  assures  long,  trouble-free  performance. 
Standard  seal  material  is  Buna-N,  for  operating 
temperatures  of  40°  to  +250°  F.  Optional  seal 
materials  and  temperature  ranges  are  listed  on  page 
5. 


QUICK  COUPLING  DIVISION  PARKER  0  HANNIFIN 


CONNECT  AND  DISCONNECT  UNDER  PRESSURE 

5000  SERIES 


Series  5000  is  an  economical  coupling  designed  to 
couple  and  uncouple  under  trapped  pressure  with¬ 
out  remote  valving.  The  threaded,  poppet-type 
valve  portion  of  the  coupler  is  simply  backed-off 
using  conventional  wrenches  until  disconnection  is 
possible.  Standard  seal  material  for  Series  5000 
couplings  is  Buna-N.  Operating  temperatures  are 
•40°  to  +250°  F.  Optional  seal  materials  and  tem¬ 
perature  ranges  are  listed  on  page  5. 


3000  SERIES 


Parker  Series  3000  couplings  are  designed  for  the 
high  pressures  encountered  with  hydraulic  jacks, 
rams,  and  similar  equipment.  Constructed  of  heavy 
duty  zinc  plated  steel,  with  precision  ball-type  valve 
for  reliable  long-life  service.  Coupling  is  accom¬ 
plished  by  threading  body  and  nipple  together  by 
hand.  Patented  Parker  "Q-Ring"  polyurethane  seal 
is  standard  for  operating  temperatures  of  -65°  to 
+2000  F. 


FLOW  DATA  AND  PRESSURE  RATINGS 


SERIES 

BODY  SIZE 

FLOW  (G.P.M.)  Vs  PRESSURE  DROP  (PSIG)  AP 
(MEDIA  MIL-H-5606  OIL  AT  100°F.) 

MAXIMUM  OPERATING 
PRESSURE  (PSIG) 

STEEL 

STAINLESS 

BRASS 

1/8 

G.P.M. 

AP 

0.5 

1.6 

1.0 

4.2 

1.5 

7.4 

2.0 

12.8 

2.5 

18.5 

3.0 

25.1 

3.5 

32.8 

4.0* 

42.8 

5,000 

1,000 

1/4 

G.P.M. 

AP 

1.0 

1.4 

2.0 

3.4 

3.0 

7.2 

4.0 

12.2 

4.5 

14.9 

5.0 
17.9  ^ 

5.5 

22.5 

6.0* 

25.8 

5,000 

2,000 

1,000 

60 

3/8 

G.P.M. 

AP 

2.0 

1.2 

4.0 

3.2 

6.0 

6.6 

8.0 

11.5 

8.5 

12.8 

9.0 

14.0 

9.5 

15.5 

10.0* 

16.6 

4,000 

1,500 

1,000 

1/2 

G.P.M. 

AP 

2.5 

.7 

5.0 

2.5 

10.0  1 

8.4 

12.0 

11.6 

14.0 

15.3 

16.0 

18.8 

18.0  1 

23.8 

20.0* 

29.2 

4,000 

1,500 

1,000 

3/4 

G.£.M. 

5.0 

.6 

10.0 

1.6 

15.0 

3.4 

20.0 

5.2 

25.0 

9.1 

30.0  1 

12.6, 

32.5  1 

14.4 

35.0* 

16.8 

2,500 

1,500 

1.000 

1 

G.P.M. 

AP 

7.5 

.7 

10.0 

1.0 

20.0 

3.0 

30.0 

6.8 

35.0 

8.6 

40.0 

11.0 

45.0 

13.8 

50.0* 

17.0 

2,000 

1,000 

1,000 

1  1/2 

G.P.M. 

AP 

20.0 

.45 

30.0 

.96 

40.0 

1.68 

50.0 

2.57 

75.0 

5.94 

100.0 

10,23 

125.0* 

16.Q5| 

150.0** 

22.75 

1,000 

800 

3000 

1/4 

G.P.M. 

AP 

1.0 

3.5 

2.0 

11.3 

3.0 

20.6 

4.0 

35.1 

4.5 

43  7 

5.0 

52.9 

5.5 

64.2 

6.0* 

72.6 

10.000 

(Static) 

3/8 

G.P.M. 

AP 

2.0 

4.2 

4.0 

13.9 

6.0 

28.8 

8.0 

52.9 

8.5 

60.0 

9.0 

65.3 

9.5 

74.5 

10.0* 

78.9 

10.000 

(Static) 

4600 

1/4 

irm. 

AP 

coi 

NSULT 

FACT 

ORY 

con: 

SULT  FACTO 

RY 

1/2 

G.P.M. 

^AP 

2.5 

.9 

5.0 

3.0 

10.0 

9.8 

12.0 

13.2 

14.0 

17,7 

16.0 

22.5 

18.0 

26.1 

20.0* 

32.1 

2,000 

5000 

1/2 

G.P.M. 

AP 

2.5 

1.1 

5.0 

4.5 

10.0 

14.8 

12.0 

19.5 

14.0 

25.0 

16.0 

30.9 

18.0 

35.4 

20.0* 

47.3 

2,200 

'Mtdii  tor  liM  12  test  was  Stoddard  solvent  at  70°F, 


Design  details  and  specifications  are  subject  to  change  without  notice. 
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60 

SERIES 


Industrial  interchange  hydraulic  couplers 

Approximate  connected  length  of  coupler  and  nipple,  C  ♦  L. 


C 


B -ACROSS  CORNERS 


G  -  ACROSS  CORNERS 


B -ACROSS  CORNERS 


coupler 


BODY 

SIZE 

PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

STAINLESS 

A 

B 

C 

D 

1/8" 

HI-62 

BH1-60 

1/8-27 

.63 

.69 

1.97 

.94 

1/4" 

H2-62 

BH2-60 

*  SSH2-62 

1/4-18 

.75 

.88 

2.44 

1.13 

3/8" 

H3-62 

BH3-60 

*  SSH3-62 

3/8-18 

.88 

1.00 

2.75 

1.38 

1/2" 

H4-62 

BH4-60 

SSH4-62 

1/2-14 

1.13 

1.31 

2.94 

1.75 

3/4" 

H6-62 

BH6-60 

SSH6-62 

3/4-14 

1.31 

1.56 

3.48 

2.13 

1" 

H8-62| 

BH8-60 

SSH8-62 

1-11% 

1.63 

1.88 

4.13 

2.50 

nipple 


BODY 

SIZE 

PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

STAINLESS 

F 

G 

J 

L 

1/8" 

HI-63 

BH1-61 

1/8-27 

.63 

.72 

1.53 

.69 

1/4" 

H2-63 

BH2-61 

*  SSH2-63 

1/4-18 

.69 

.79 

1.72 

.69 

3/8" 

H3-63 

BH3-61 

*  SSH3-63 

3/8-18 

.88 

1.01 

1.95 

.77 

1/2" 

H4-63 

BH4-61 

SSH4-63 

1/2-14 

1.13 

1.30 

2.05 

.69 

3/4" 

H6-63 

BH6-61 

SSH6-63 

3/4-14 

1.38 

1.59 

2.36 

.67 

1" 

H8-63 

BH8-61 

SSH8-63 

1-11% 

1.63 

1.88 

2.86 

.94 

LAPTFD  One  larger  body  size,  with  interchangeable  *  NOTE:  Valve  perch  fab- 

k  mzls  bushings,  provides  three  additional  thread  ricated  from  302  stain  - 

sizes  of  1*,  1H*.  and  lVfc*.  less  steel. 

coupler 


BODY 

SIZE 

PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

A 

B 

C 

D 

1%" 

H12-62J 

BH12-60J 

1-11% 

2.63 

2.94 

4.81 

3.25 

1%" 

H12-62L 

BH12-60L 

1%-11% 

2.63 

2.94 

4.81 

3.25 

1%" 

H12-62N 

BH12-60N 

1%-11% 

2.63 

2.94 

4.81 

3.25 

J 


G  ACROSS  CORNERS 


nipple 


BODY 

SIZE 

PART  Nl 

UMBER 

thread 

SIZE 

N.P.T. 

DIMENSIONS 

STEEL 

BRASS 

F 

G 

J 

L 

1%" 

H12-63J 

BH12-61J 

1-11% 

2.63 

2.94 

4.77 

2.66 

1%" 

H12-63L 

BH12-61L 

1%-11% 

2.63 

2.94 

4.77 

2.66 

1%" 

H12-63N 

BH12-61N 

1%-11% 

2.63 

2.94 

4.77 

2.66 

DUST  PLUGS  &  DUST  CAPS  Kvcouplerr  and  nipples 

protect  hydraulic  systems  from  damaging  grit. 


BOOT 

SIZE 


1 

2 

3 

4 

6 

8 

12 


OUST 

PLUG 

N1-S5 

H2-65 

H3-65 

N4-65 

N6-65 

H8-65 

H12-S5 


DUST 

CAP 

H 1-66 
N2-66 
H3-66 
H4-66 
N6-66 
H8-66 
H 12-66 


All  sizes  con  be 
furnished  wifb*'Lock- 
ing  Sleeves’*  os  illus¬ 
trated  or  left.  Piece 
suff»x  letters  SL 
(Wl ok)  tdte* 
regular  catalog  number 
Example:  H^-b2SL 


PARKER  (g|  HANNIFIN 


30  catalog  380*  QUICK  COUPLING  DIVISION 


Approximate  connected  length 
of  coupler  and  nipple,  C  ♦  L. 


Industrial  interchange  hydraulic  couplers 


I  A  -  ACROSS  FLATS 
B -ACROSS  CORNERS 


L 

F -ACROSS  FLATS 
G  -  DIAMETER 


3000 

SERIES 


BODY 

THREAD 

PART  NUMBER 

DIM 

ENSIONS 

SIZE 

SIZE 

COUPLER 

NIPPLE 

A 

B 

C 

D 

F 

G 

H 

J 

L 

1/4 

1/4 

3050-2 

3010-2 

.81 

.94 

2.38 

1.13 

.75 

.94 

1.13 

1.25 

.50 

3/8 

3/8 

3050-3 

3010-3 

1.00 

1.15 

2.88 

1.38 

.94 

1.13 

1.94 

1.50 

.50 

4600 

SERIES 


f  F -ACROSS  FLATS 
G -ACROSS  CORNERS 


BODY 

THREAD 

SIZE 

PART  NUMBER 

DIMENSIONS 

SIZE 

N.P.T. 

COUPLER 

NIPPLE 

A 

B 

C 

D 

F 

G 

J 

L 

T/4 

— T75 — 

4650-2 

.82 

.94 

2.20 

1.06 

.75^ 

.87 

1.50 

.75 

1/4 

3/8 

4650-2-3 

4610-2-3 

.82 

.94 

2.20 

1.06 

.88 

1.01 

1.50 

.75 

1/2 

1/2 

4650-4 

4610-4 

1.13 

1.38 

3.13 

1.56 

1.06 

1.23 

1.94 

.74 

B -ACROSS  CORNERS 


T 

D 

i 


5000 

SERIES 


F -ACROSS  FLATS 
G -ACROSS  CORNERS 


onnv 

THREAD 

SIZE 

PART  Nl 

IMBER 

DIMENSIONS 

DU  U  T 

SIZE 

wl  m*  fc 

N.P.T. 

COUPLER 

NIPPLE 

A 

B 

C 

5 

r  t — 

G 

J 

L 

1/2 

T72 

5050-4 

5010-4 

1.06 

1.23 

2.88 

1.50 

1.06 

1.23 

1 .81 

.81 

1/2 

3/4 

5050-5 

5010-5 

1.25 

1.44 

3.63  1 

1  1.50  | 

1.25  1 

1.44 

1.88 

.88 

Dust  plugs  and  caps  keep  dirt  out  of  your  equip¬ 
ment  when  coupler  halves  are  disconnected.  Both 
rubber  and  metal  caps  and  plugs  are  available.  Con¬ 
sult  price  list  for  specific  part  number. 


cp  |*i|  HAMfliriM  quick  coupling  division  catalog3so4  31 


SERIES  60 
SERIES  3000 
SERIES  4600 
SERIES  5000 


SERIES  Industrial  interchange  strait-thru 


PARKER  STRAIT-THRU  COUPLINGS 


Available  in  steel,  brass,  or  stainless  steel,  Parker 
Series  ST  couplings  offer  the  lowest  pressure  drop 
of  any  quick  coupling  design.  They  are  the  ideal 
coupling  where  maximum  flow  is  required  and  can 
be  used  with  a  variety  of  fluids.  Since  there  is  no 
valving  in  either  coupler  or  nipple,  fluid  flow  should 
be  stopped  before  disconnecting  coupling.  An  ex¬ 
acting  O-ring  seal  assures  a  leakproof  connection. 

Series  ST  Couplings  are  available  in  male  and  female 
pipe  thread  end  configurations  in  sizes  from  1/8" 
to  1%".  Standard  O-ring  material  is  Buna-N  for 
operating  temperatures  from  -400  to  +250°  F. 
Optional  seal  materials  and  their  temperature  rat- 
tings  are  listed  on  page  5. 


couplers 


Approximate  connected  length  of  coupler  and  nipple,  C  ♦ 


FEMALE  PIPE  THREAD 


BODY 

PART  NUMBER 

THREAD 

SIZE 

DIMENSIONS 

SIZE 

BORE 

BRASS 

STAINLESS 

N.P.T. 

A 

B 

c 

D_ 

1/8" 

.172 

BST-1 

SSST-1 

1/8-27 

.56 

.65 

1.06 

.69 

1/4" 

3/8" 

1/2" 

3/4" 

1" 

VA" 

VA 

.250 

BST-2 

SSST-2 

1/4-18 

.81 

.94 

1.50 

.94 

.406 

BST-3 

SSST-3 

3/8-18 

1.00 

1.15 

1.59 

1.13 

.500 

BST4 

SSST-4 

1/2-14 

1.13 

1.30 

1.91 

1.31 

.750 

BST-6 

SSST-6  * 

3/4-14 

1.44 

1.66 

2.05 

1.63 

.969 

BST-8 

SSST-8 

1-11% 

1.75 

2.02 

2.31 

2.00 

1.250 

1.500 

BST-10 

SSST-1 0 

1%-11% 

2.00 

2.31 

2.44 

2.50 

BST-12 

SSST-12 

*  j 

1 16-11  % 

Stainless  steel 

2.56 

only  -  A 
B 

2.96 

•  1.50 
-  1.73 

2.88 

3.13 

c 


B -  ACROSS  CORNERS 


male  pipe  thread 


BODY 

SIZE 

BORE 

PART 

brass 

number 

STAINLESS 

THREAD 

SIZE 

Ki  n  t 

DIME 

ENSIO 

NS 

W7- 

1/4" 

3/8" 

1/2" 

3/4" 

1" 

.172 

.250 

.406 

.500 

.750 

.969 

BST-1  M 

BST-2M 

BST-3M 

BST-4M 

BST-6M 

BST-8M 

SSST-1  M 

SSST-2M 
SSST-3M 
SSST-4M 
SSST-6M  * 
SSST-8M 

IM.r.T. 

“1/8-27 

1/4-18 

3/8-18 

1/2-14 

3/4-14 

1-11% 

A 

.56 

.81 

1.00 

1.13 

1.44 

1.75 

B 

“55 

.94 

1.15 

1.30 

1.66 

2.02 

C 

TW 

1.69 

1.75 

2.00 

2.23 

2.53 

D 

.69 

.94 

1.13 

1.31 

1.63 

2.00 

1.16 

1.19 

1.28 

1.45 

1.59 

Stainless  steel  only  -  A  -  1.50 
B  -  1.73 
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Industrial  interchange  strait-thru 


SERIES 


FLOW  DATA  AND  PRESSURE  RATINGS 


BODY 

SIZE 

FLOW 

PASSAGE 

DIAM. 

FLOW  DATA 

MAXIMUM  (PSIG) 

PRESSURE 
DROP  (PSIG*) 

TEST  FLOW 
(GPM) 

OPERATE 

G  PRESSURE 

BRASS 

STAINLESS 

178“ 

.172 

11.6 

4.0 

1,000 

1,500 

1/4 

.250 

5.7 

6.0 

1,200 

1,200 

3/8 

.375 

1.8 

10.0 

800 

800 

1/2 

.469 

3.2 

20.0 

500 

600 

3/4 

.719 

1.3 

35.0 

500 

600 

1 

.969 

0.8 

50.0 

300 

300 

1  1/4 

1.187 

0.8 

76.5 

300 

300 

1  1/2 

1.437 

2.5 

125.0 

300 

300 

*  Test  Media-H-5606  oil  at  100°  ,  approximately  20  feet  per  second  velocity, 
Sch.  40  pipe. 

Design  details  and  specifications  are  subject  to  change  without  notice. 


Approximate  connected  length  of  coupler  and  nipple,  C  +  L. 


nipples 

FEMALE  PIPE  THREAD 


BODY 

SIZE 

BORE 

PART  NUMBER 

THREAD 

SIZE 

N.P.T. 

DIMENS 

ONS 

STEEL 

BRASS 

STAINLESS 

F 

G 

J 

L 

1/8" 

.172 

ST-N1 

BST-N1 

SSST-N1 

1/8-27 

.56 

.65 

1.00 

.56 

1/4" 

.250 

ST-N2 

BST-N2 

SSST-N2 

1/4-18 

.69 

.79 

1.50 

.70 

3/8" 

.375 

ST-N3 

BST-N3 

SSST-N3 

3/8-18 

.81 

.94 

1.63 

.75 

1/2" 

.469 

ST-N4 

BST-N4 

SSST-N4 

1/2-14 

1.00 

1.15 

1.94 

.97 

3/4" 

.719 

ST-N6 

BST-N6 

SSST-N6 

3/4-14 

1.19 

1.37 

2.06 

.94 

1" 

.969 

ST-N8 

BST-N8 

SSST-N8 

1-11% 

1.63 

1.88 

2.25 

1.03 

1  %" 

1.188 

ST-N10 

BST-N10 

SSST-N10 

r/4-11% 

2.44 

2.00 

2.31 

1.09 

1%" 

1.437 

BST-N12 

SSST-N12 

r/2-11% 

2.25 

2.60 

2.94 

1.22 

MALE  PIPE  THREAD 


BODY 

SIZE 

1/8" 

1/4" 

3/8" 

1/2" 

3/4" 

1" 


BORE 

PART  NUMBER 

THRD 

SIZE 

STEEL 

BRASS 

STAINLESS 

N.P.T. 

.172 

ST-N1M 

BST-N1M 

SSST-N1M 

1/8-27 

.250 

ST-N2M 

BST-N2M 

SSST-N2M 

1/4-18 

.375 

ST-N3M 

BST-N3M 

SSST-N3M 

3/8-18 

.469 

ST-N4M 

BST-N4M 

SSST-N4M 

1/2-14 

.719 

ST-N6M 

BST-N6M 

SSST-N6M 

3/4-14 

.969 

ST-N8M 

BST-N8M 

SSST-N8M 

1-11% 

DIMENSIONS 


F 

G 

H 

J 

L 

.44 

.51 

.63 

1.06 

.25 

.56 

.65 

.78 

1.58 

.25 

.69 

.79 

.81 

1.69 

.25 

.88 

1.01 

1.03 

2.00 

.31 

1.06 

1.23 

1.16 

2.28 

.38 

1.38 

1.59 

1.31 

2.53 

.38 
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ST  SERIES 


Steam  couplings 


Special  couplings  for  steam  installations  such  as  tire  recapping  equipment,  rubber  molds, 
steam  cleaners,  vulcanizers,  sterilizers,  etc.  Coupling  features  a  brass  body  and  nipple 
with  stainless  locking  balls  and  springs.  A  double  0-ring  seal  is  provided  for  extra  sealing 
power.  Large  steel  grip-ring  allows  ease  of  operation  with  gloved  hands  as  well  as  high 
impact  resistance. 

Working  pressure:  up  to  100  PSI  gage  saturated  steam  (338°  F). 


B  ACROSS  CORNERS 


coupler 


BODY 

PART  NUMBER 

THREAD 

SIZE 

DIMENSIONS 

SIZE 

BRASS 

N.P.T. 

A 

B  1  C 

1  D 

3/8" 

H3-68 

3/8-18 

.88 

I  1.00  1  2.75 

1.75 

nipple 


BODY 

SIZE 

PART  NUMBER 

THREAD 

SIZE 

DIMENSIONS 

BRASS 

N.P.T. 

F  I  G  1  J 

L 

3/8" 

H3-69 

3/8-18 

.88  1  1.01  1  1.95  1 

.77 

NOTE: 


For  other  sizes  refer  to  Series  60  Brass  Coupli 
specify  EPR  seals  (CodeW). 


ngs  on  page  30  and 


TIRE  RECAPPING  ACCESSORIES 
1/4"  BODY  SIZE  NIPPLES 


interchanoe  N^n^e  tlre  recappin9  facilities  are  of  Series  20  design  for  industria 

interchange.  Nipples  wll  mate  with  any  20  or  40  Series  1/4"  coupler  listed  on  pages  V 


H6C  NIPPLE 

H7C  NIPPLE 

H4C  NIPPLE 

H5C  NIPPLE 

4CQ 

anaflye 

.302-32  (Tin  Valve  Cap)  Thraad 

.482  26  (Tire  Valv*  Stem)  Thread 

1/4"  NPS  Thread 

1/4"  NPT  External  by  .302  32 
Internal  Threads. 

STEEL  GRIP-RING  SLEEVE 

This  Grip-Ring  sleeve  enables  the  operator  to  connect  or 
disconnect  the  Coupling  instantly,  even  with  greasy  hands  or 
while  wearing  heavy  gloves.  Steel  Grip-Ring  sleeves  are  avail¬ 
able  for  all  10  and  20  Senes  Couplers.  To  specify  a  model 
with  a  Grip-Ring  steeve.  add  the  suffix  letter  R  to  the  reeular 
model  number.  6 


1 
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Quick  Coupling  hose  fittings 


—for  air  hose  maintenance 


MALE 

HOSE  BARB 


MALE 
REUSABLE 
HOSE  END 


PART  NUMBER 

HOSE 

ID 

THREAD 

SIZE 

STEEL 

BRASS 

308C 

308 

1/4 

1/8 

31 OC 

310 

1/4 

1/4 

- 

318  1/4 

1/4 

3/8 

310D 

310  5/16 

5/16 

1/4 

310E 

310  3/8 

3/8 

1/4 

318E 

318 

3/8 

3/8 

322F-E 

- 

3/8 

1/2 

- 

310  1/2 

1/2 

1/4 

318E-F 

- 

1/2 

3/8 

322 F 

- 

1/2 

1/2 

322F-G 

- 

3/4 

1/2 

t  FEMALE 

,^-F===l  HOSE  BARB 


PART  NUMBER 

HOSE  SIZE 

THREAD 

SIZE 

N.P.T. 

ID 

OD 

330-C3 

1/2 

330-C4 

17/32 

330-C5 

1/4 

9/16 

330-C6 

5/8 

332-D5 

9/16 

332-D6 

5/8 

332-D7 

21/32 

1  /A 

332-D8 

5/16 

11/16 

1/4 

332-D9 

23/32 

332-D10 

3/4 

332-E6 

5/8 

332-E7 

21/32 

332-E8 

3/8 

11/16 

332-E9 

23/32 

332-E10 

3/4 

PART  NUMBER 

HOSE 

THREAD 

STEEL 

ID 

SIZE 

311C 

1/4 

1/4 

311E 

3/8 

1/4 

,-.r  . 

FEMALE 

J_v~' 

BRASS  SWIVEL 

PART  NUMBER 

HOSE 

THREAD 

BRASS 

ID 

SIZE 

317 

1/4 

1/4 

317  5/16 

5/16 

1/4 

317  3/8 

3/8 

1/4 

334-C3 

334-C4 

334-C5 

334-C6 


1/4 


1/2 

17/32 

9/16 

5/8 


334- D  5 
334-D6 
334-D7 
334-D8 
334-D9 
334-D10 


5/16 


9/16 

5/8 

21/32 

11/16 

23/32 

3/4 


3/8 


334-E6 

334-E7 

334-E8 

334-E9 

334-E10 


3/8 


5/8 

21/32 

11/16 

23/32 

3/4 


BRASS 

SPLICER 


PART  NUMBER 

HOSE 

ID 

DIAMETER 

BRASS 

314 

1/4 

3/8 

314  5/16 

5/16 

7/16 

314  3/8 

3/8 

9/16 
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Blow  guns-controlled  and  full  flow 


407-30B 


408-2 


Section  1910.242  paragraph  (b)  of  Occupational  Safety  and  Health 
Standards,  Department  of  Labor  Rules  and  Regulations,  makes  the  fol¬ 
lowing  requirement: 

(b)  Compressed  air  used  for  cleaning.  Compressed  air  shall 
not  be  used  for  cleaning  purposes  except  where  reduced  to 
less  than  30  p.s.i.  and  then  only  with  effective  chip  guarding 
and  personal  protective  equipment. 

This  requirement,  plus  additional  limits  on  noise  level,  are  met  by  Parker 
Controlled-Flow  blow  guns  which  have  tamper-proof  pressure  reducers 
built  into  the  valves  to  limit  air  pressure  at  the  nozzle.  Their  perform¬ 
ance  in  accordance  with  the  above  regulation  1910.242  has  been  ver¬ 
ified  by  an  independent  testing  laboratory.  Nozzle  exhaust  ports  pre¬ 
vent  pressure  build-up  if  nozzle  tip  is  blocked.  Blow  guns  have  a  max¬ 
imum  nozzle  pressure  of  23  psi  with  line  pressure  at  80  psig,  at  100  psig 
line  pressure  maximum  nozzle  pressure  is  less  than  30  psig. 

Your  Parker  distributor  has  them  in  stock. 


CONTROLLED  FLOW  GUNS  - 

ALL  MODELS  MEET  OSHA  REQUIREMENTS 


406- 30B  BUTTON  VALVE  GUN 

Aluminum  alloy  body  molded  to  fit  the  hand.  Handy  built-in  hang¬ 
up  hook  and  leak  proof  valve.  Tapped  1/4"  NPT  female  thread  inlet. 

407- 30B  THUMB  LEVER  GUN 

Extended  nozzle  aluminum  alloy  body  with  1/4"  NPT  female  inlet 
thread.  Thumb  lever  aids  in  controlling  air  flow. 


VENTURI  NOZZLE  GUNS 


Recommended  for  use  where  low  pressure  with  high  volume  is  required. 

409  SAFETY  GUN 


.  «iummum  anoy  Doay  witr 

tapped  1/4  NPT  female  thread  inlet.  Meets  OSHA  requirements. 

408-1,  408-2  CONTROLLED  FLOW  SAFETY  GUN 

Same  as  409  but  with  built  in  pressure  control.  Meets  OSHA  require- 
ments. 


SPECIFICATIONS  FOR  OSHA  APPROVED  GUNS 


CATALOG 

NUMBER 

INITIAL 

PRESSURE 

(PSIG) 

NOZZEL  PRESSURE 

A  |  D 

DELIVERY 

(SCFM) 

SOUND  LEVEL 
DYNAMIC 

DYNAMIC 

STATIC 

406-30B 

100 

22.2 

23.3 

7.0 

74.5 

407-30B 

100 

24.4 

24.1 

7.6 

73 

408-1 

100 

.9 

1.0 

7.0 

80.5 

408-2 

100 

2.4 

2.5 

12.0 

87  3 

409 

100 

94.2 

3.7 

- 90 - 

401VA 


FULL  FLOW  GUNS 

400  BUTTON  VALVE  GUN 

S2vfwI9iM  intfmal  Pressure  contro1-  Aluminum  alloy 

body  with  1/4  NPT  female  inlet  thread. 

401  THUMB  LEVER  GUN 

with?ut  intemal  pressure  control.  Thumb 
"°W  '  ho1*  <“  NPT 

401V  THUMB  LEVER  GUN 

Two-way  air  flow  valve  for  use  on  air,  liquid  lines.  Dependable  thumb- 
threadsPerat  °n'  A  ummum  alloy  body  with  1/4"  NPT  female  inlet 

401VA  THUMB  LEVER  GUN 

Same  as  401V  but  with  1/4"  NPT  inlet  and  1/8"  NPT  outlet. 
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AIR  FILTER,  AIR  FUSE 


PARKER  150  AIR  LINE  FILTER 

It 

The  Parker  150  Air  Line  Filter  is  an  extremely  effective  accessory  that 
protects  air  operated  shop  tools  and  equipment  from  rust,  pipe  scale, 
dirt,  etc.  Reduces  down  time,  prevents  expensive  repairs  and  prolongs 
tool  life.  The  remarkable  Microbon  filter  element  (resin-impregnated 
cellulose)  withstands  full  working  pressure  without  collapsing  and  is 
easily  replaced.  Or  it  can  be  cleaned  simply  by  reversing  flow  (back 
flushing).  Available  with  1/4"  female  N.P.T.  inlet  and  1/4"  male  N.P.T. 
outlet. 


•FLOW  DATA-MI L-H-5606  @  100O  F. 


GPM 

.15 

.25 

..50 

.75 

1.0 

2.0 

3.0 

4.0 

4.5 

5.0 

PRESSURE 

DROP  -  PSI 

•5 

.8 

2.5 

3.5 

6.0 

15.1 

28.9 

47.9 

59.0 

79.5 

•FLOW  DATA -AIR 


PRESSURE 

DROP-PSI 

2. 

4. 

6. 

8. 

10. 

12. 

14. 

16. 

18. 

20. 

SCFM 

80  PSI 

7.9 

11.6 

13.9 

16.1 

17.8 

19.5 

20.0 

21.5 

22.4 

23.4 

SCFM 

100  PSI 

9.2 

13.3 

16.0 

18.2 

20.2 

21.5 

23.2 

24.5 

25.6 

26.7 

*  Average  values  with  new,  clean  filtering  element. 


FILTRATION- 

40  Micron  (.0016")  nominal. 
Effective  area:  1  Sq.  In. 

PRESSURE  RATING- 

Working  Pressure:  1000  psi 
Proof  Pressure:  2000  psi 

Burst  Pressure:  5000  psi 


%  PARKER  170  AIR  FUSE 

V 

Designed  and  built  for  heavy  duty  air  operated  tools,  the  Parker  170 
Air  Fuse  automatically  closes  to  prevent  violent  hose-whip  when  a  hose 
breaks,  a  fitting  fails,  or  an  air  tool  is  disconnected.  Meets  Federal  safety 
requirements.  Brass  body.  Stainless  steel  spring  and  retainer  with  nylon 
poppet. 

HOW  IT  WORKS 

T  Air  Fuse  is  normally  open.  The  nylon  poppet  is  held  in  the  open 
position  by  a  spring. 

2.  Automatic  closure  -  When  a  line  break  causes  air  flow  to  suddenly 
increase  beyond  a  critical  rate  (see  Flow  Data  Chart  below),  the 
surge  of  air  drives  the  poppet  to  its  closed  position. 

3.  Automatic  reset  -  When  the  break  is  repaired  and  pressures  equalize, 
the  spring  returns  the  poppet  to  its  normal  position. 


Technical  &  Dimensional  Data  Cut  of#  flow  data  (approx.) 


PART 

NO. 

INLET  &  OUTLET 
CONNECTION 

HEX 

SIZE 

LENGTH 

(INCHES) 

APPROX. 
SHUT-OFF 
@90  PSI 

MAX. 

WORKING 

PRESSURE 

WEIGHT 

(OZ.) 

30 

PSI 

APF 

60 

PSI 

ROXIft 

70 

PSI 

AATE  ( 

80 

PSI 

:utof 

90 

PSI 

:F  FLO 

100 

PSI 

W  (SCI 

110 

PSI 

FM) 

120 

PSI 

150 

PSI 

170-6 

V  Male  &  Female  NPT 

1-X” 

2.98 

125  SCFM 

250  PSI 

9.15 

78 

105 

113 

118 

125 

133 

148 

155 

175 

170-8 

V  Male  &  Female  NPT 

1-tt” 

3.09 

200  SCFM 

250  PSI 

12.50 

125 

166 

178 

188 

200 

210 

216 

222 

239 
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WAREHOUSE 

LOCATIONS 


REGIONAL  SALES 
OFFICES 


SUBSIDIARIES 
AND  JOINT  VENTURES 


CALIFORNIA 

888-92nd  Avenue 

Oakland,  California  94603 

Phone:  (415)  632-0238  Telex:  33-6428 

1 725  Gage  Road 

Montebello,  California  90640 

Phone:  (213)  685-9510  Telex:  67-4415 

GEORGIA 

1735  Tully  Circle  N.  E. 

Atlanta,  Georgia  30329 

Phone:  (404)  633-0263  Telex:  54-2929 

NEW  JERSEY 

28  Springdale  Road 

Cherry  Hill,  New  Jersey  08003 

Phone:  (609)  424-3200  Telex:  83-4386 

OHIO 

1701  Arabello  Road 
Cleveland  ,Ohio  44112 
Phone:  (216)  531-3000  Ext  511 

10683  McKinley  Road 

Cincinnati,  Ohio  45242 

Phone:  (513)  984-1455  Telex:  21-4197 

TEXAS 

2837  Satsuma  Street 
Dallas,  Texas  75229 

Phone:  (214)  241-7621  Telex:  73-2495 

CANADA 

Box  158,  Durham  Road 

Grimsby,  Ontario,  Canada 

Phone:  (416)945-2274  Telex:  021-695 


PACIFIC  REGION 

888  92nd  Avenue 

Oakland,  California  94603 

Telephone  415-632-0238  Telex:  33-6428 

SOUTHEAST  REGION 

1735  Tully  Circle  N.  E. 

Atlanta,  Ga.  30329 

Telephone  404-633-0263  Telex:  54-2929 

NORTHEAST  REGION 

280  Midland  Ave. 

Saddle  Brook,  N.  J.  07662 

Telephone  201-791-2400  Telex:  13-4424 

CLEVELAND  REGION 

17325  Euclid  Avenue 

Cleveland,  Ohio  44112 

Telephone  216-531-3000  Telex:  98-0636 

DETROIT/CHICAGO  REGION 

900  Plymouth  Road 

Plymouth,  Mi.  48170 

Telephone  313-453-8828  Telex:  23-5383 

MIDWEST  REGION 

8880  Wentworth  Ave.  So. 

Bloomington,  Mn.  55420 

Telephone  612-884-7207  Telex:  29-0189 

SOUTHWEST  REGION 

2837  Satsuma 
Dallas,  Tx.  75229 

Telephone  214-241-7621  Telex:  73-2495 

CANADA 

Parker  Hannifin  (Canada)  Ltd. 

2362  Fairview,  Burlington,  Ontario,  Canada 
Telephone  416-634-5516  Telex:  02-1762 


ARGENTINA 

Parker  Hannifin  Argentina  S.A.I.C. 

AUSTRALIA 

Parker  Hannifin  (Australia)  Pty.  Ltd. 

BRAZIL 

Parker  Seal  Do  Brasil,  Ind.  e  Com.  Ltda. 

FRANCE 

Parker  Hannifin  Rak  S.  A. 

GERMANY  (WEST) 

Schafer-Parker  Hannifin  Gmbh., 

ITALY 

Parker  Hannifin  S.p.A., 

THE  NETHERLANDS 

Parker  Hannifin  N.  V., 

SCANDINAVIA 

DENMARK 

Stig  Eklund,  A/S 

FINLAND 

Oy  Stig  Eklund  AB 

SWEDEN 

Stig  Eklund  AB 

SPAIN 

Parker  Hannifin  S.  A., 

REPUBLIC  OF  SOUTH  AFRICA 

Parker  Hannifin  (Africa)  Pty.  Ltd., 

UNITED  KINGDOM 

Parker  Hannifin  (UK)  Ltd. 


QUICi  'LING  DIVISION 

PARKER  g  HANNIFIN 

P  O  iox  1359,  Minneapolis,  Minnesota  55440 
e^-phooe  612-544-7781  Telex  29  0320 


Stanley 

Auto-Slide 

Entrances 


New  all-weather 
pneumatic 
and  Magic-Slide 
electric. 


Welcome  business 
in  all  ways-!n  all 
weather-with 
Auto-Slide  entrances. 


Whatever  your  business  is.  give  it  a 
new  dimension  with  a  famous 
Stanley  Auto-Slide  entrance. 

Within  the  6000  series  or  5000 
series  you’ll  find  just  what  you  need 
for  a  prestige  look.  For  customer 
convenience  and  service.  For  sav¬ 
ings  on  heating  and  air-conditioning 
costs.  And  for  finding  valuable  sell¬ 
ing  space  previously  lost  to 
swinging  doors. 

Specifics  about 
sliding  entrances. 

Trim  4"-wide  frames  can  easily  be 
incorporated  into  new  construction 
or  remodeling.  Either  Stanley 
series  can  be  used  with  a  dependa¬ 
ble  pneumatic  operation,  or  with  a 
simple  plug-in  electric  operator 
we  call  Magic-Slide 
An  all-weather  compressor-dryer 
system,  now  available  for  pneu¬ 
matic  operation,  eliminates 
humidity/freezing  problems  in  all 
climates.  The  Magic-Slide  operator 
requires  only  115v.,  60  cycle  cur¬ 
rent  at  the  header. 

How  we  help  you 
do  things  right. 

Your  nearby  Stanley  Magic-Door^ 
Distributor  will  do  a  lot  more  than 
just  tell  you  about  Auto-Slide 
automatic  sliding  entrances.  He’ll 
put  them  in.  And  he’ll  service  them. 
And  he’ll  make  sure  they  do  every¬ 
thing  our  design  engineers  say  they 
will.  Quality  automated  doors  and 
the  most  experienced  people  in  the 
business.  That’s  what  you  get  from 
the  leader.  We’re  the  famous 
Magic-Door  people  — the  Door 
Operating  Equipment  Division  of 
The  Stanley  Works. 


Automatic  Slide 

Both  6000  and  5000 
series. 

Saves  space.  Permits 
two-way  traffic.  Better 
looking.  Unaffected  by 
strong  winds  or  internal 
heating  or  cooling 
systems. 


Breakaway  exit 

6000  series  on/y. 
Swings  open  for  emer¬ 
gency  use  with  slight 
push.  Works  even  if 
sliding  door  is  partially 
open.  Provides  fast, 
efficient  egress  for 
public  entrances.  Meets 
exit  code  requirements. 


Wide-open  door 

6000  series  on/y. 
Permits  opening  of 
entire  entrance.  Exclu¬ 
sive  design  lets  large 
objects  through.  Open¬ 
ings  available  large 
enough  to  accommo¬ 
date  wide  carts  and 
cars.  Opens  room  to 
pleasant  outdoor 
weather. 
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STAN  LEY  ]■■■ 

AUTO-SLIDE  SERIES  6000 

MAGIC-DOOR 

EQUIPMENT 

STANLEY  DOOR  OPERATING  EQUIPMENT 
Division  of  The  Stanley  Works,  Farmington,  Conn. 

TYPICAL  SINGLE  SLIDING  DOOR  ENTRANCE 

SO 

SX 

MODEL  NUMBERS 

6032  SOSX,  6032  SXSO 
6038  SOSX,  6038  SXSO 
6044  SOSX,  6044  SXSO 
Without  Transom 

MODEL  NUMBERS 

6032  SOSXT,  6032  SXSOT 
6038  SOSXT,  6038  SXSOT 
6044  SOSXT,  6044  SXSOT 
With  Transom  On  Special  Order 


TO  ORDER  - 

Specify  Complete  Model  Number 
SX  —  Designates  Door  as  Viewed  From 
Outside 

50  _  Swing-Out  Panel  (which  includes  Lock 
and  Safety  Switch) 


FOR  ELECTRICAL  CONNECTIONS  TO  110  V. 
SEE  DETAIL  SHEET  M-70  5000-6000  AIR, 
ELECTRICAL  OR  P-52 

FOR  PLUMBING  CONNECTIONS  TO  COM¬ 
PRESSOR  SEE  DETAIL  SHEET  M-70  5000- 
6000  AIR  ELECTRICAL  OR  P-52 

FOR  CARPET  LAYOUT  SEE  CARPET  CON¬ 
TROLS  DETAIL  SHEET  IN  FACT  FILE  (M-70 
CARPETS)  OR  P-31 


MODEL 

NUMBER 

••A" 

DOOR 

OPENING 

“B”  * 
STD.  PKG. 
HEIGHT  W  O 
TRANSOM 

“B”  * 
STD.  PKG. 
HEIGHT  WITH 
TRANSOM 

“C"  ★★ 
STD.  PKG. 
WIDTH 

SIDELIGHT 

WIDTH 

<i^il 

MASON’S  OPENING 
W/O  TRANSOM 
WIDTH  &  HEIGHT 

ll£M 

MASON’S  OPENING 
WITH  TRANSOM 
WIDTH  &  HEIGHT 

SOSX 
6032  or 

SXSO 

31  h'x  83 Vl" 

7'  -  6}4" 

11  '  -  0" 

6'  -  4" 

37" 

6,-4)/2"  x  7‘-7" 

6'-4 Yi"  X  11  ’.y4» 

~o«SOSX 

6038  or 

even 

37 Vi  x  83’/j" 

7'  -  6/4 11 

11  1  -  0" 

7'  -  4" 

43" 

7  '  -  4^2 "  x  7  '  -  7 " 

7  ' •AVi"  x  11*-M" 

oAOw 

SOSX 
6044  or 
SXSO 

43'/j  x  83'/2" 

7'  -  6J4" 

11  '  -  0" 

8'  -  4" 

49" 

8'-4H"  x  7* -7" 

8  '-4H"  x  11  V 

*  STD.  PKG.  HEIGHT  AS  SHIPPED 
**  STD.  PKG.  WIDTH  AS  SHIPPED 


Food  stores 

Customers  today  have  come  to 
expect  automated  entrances  in 
markets  big  and  small. 

Liquor  stores 

Make  a  better  first  impression  on 
your  customers  with  automated 
doors.  You  save  valuable  inside 
selling  space  with  doors  that  slide. 
And  they’ll  be  appreciated,  too,  as 
people  exit  with  bulky  packages. 

Financial  firms 

Door  automation  adds  prestige  to 
banking  institutions  and  other 
offices.  At  the  same  time  it  can 
considerably  reduce  heating  and 
air-conditioning  costs— an 
investment  that  pays  off  quickly. 

Hospitals 

Outside,  automatic  sliding  doors 
efficiently  traffic  patients  and 
visitors.  Inside  the  building,  they’ re 
a  “must”  for  the  safe  handling  of 
stretchers,  wheel  chairs,  food 
service  and  other  carts. 

Computer  rooms 

It’s  good  business  to  also  automate 
interior  doors.  An  Auto-Slide 
entrance  in  a  computer  room,  for 
instance,  helps  maintain  proper 
temperature  and  humidity  control. 
It  works  extremely  fast,  helps  close 
out  noise  from  other  rooms. 

Apartment  buildings 

Hotels,  apartment  and  professional 
buildings  take  on  added  distinction 
with  Auto-Slide  entrances. 
Installation  costs  are  minor  when 
you  consider  the  continuing  con¬ 
venience  and  service  they  offer 
residents,  guests,  clients. 


I 


Details  Auto-Slide'^  series  Details  Auto-Slide  series 


6000 


5000 


SX 

so 

X 

!  ^ 
0 

< 

X 

F== 

5 

le 
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X 

/ 

< 
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X 

X 

0 

Model  numbers 
6032  SOSX  or  SXSO 
6038  SOSX  or  SXSO 
6044  SOSX  or  SXSO 
Without  transom. 

With  transom  on 
special  order. 

'NOTE  Intermediate  rail  U 
standard  equipment  All 
sidelights  swing. 


Model  numbers 

6639 

6651 

6863 

Without  transom. 
With  transom  on 
special  order. 


Model  numbers 
50320X  or  XO 
50380X  or  XO 
50440X  or  XO 
Without  transom. 
With  transom  on 
special  order. 


Model  numbers 
5032PX,  or  XP 
5038PX,  or  XP 
5044PX,  or  XP 


Model  numbers 

5539 

5551 

5563 

Without  transom. 
With  transom  on 
special  order. 

Model  numbers 

5539 

5551 

5563 

f  NOTE  Intermediate  rail  on 
special  order.  Specify  SO  if 
sadefight  is  to  swing. 


Dimensional  data  for  6000  and  5000  Auto-Slide  series 


Door 

Number  Opening 

Std.  Pkg.  Std.  Pkg.  Std. 
Height  W/O  Height  With  Pkg. 
Transom  Transom  Width 

Side- 

Light 

Width 

Mason’s  Opening 
W/O  Transom 
Width  &  Height 

Mason’s  Opening 
With  Transom 

Width  &  Height 

6032 

5032 

31%"  x  83%" 

7'-6%" 

11 '-0" 

6' -4" 

37" 

6'-4%"x7'-7" 

6'-4%"xll'-y4" 

-*=*6038 

5038 

37  %"  x  83  %" 

7'-6%" 

11 '-0" 

7'-4" 

43" 

7'-4%"x  7'-7" 

7'-4%"xll'-y4" 

6044 

5044 

43%"  x  83  %" 

7'-6%" 

11 '-0" 

8'-4" 

49" 

8'-4%"  x  T-l" 

8'-4y2"xir-y4" 

6639 

5539 

39"  x  83  %" 

7'-6%" 

ll'-O" 

8'-4" 

25" 

8'-4%"  x  7'-7" 

8'-4%"xll'-y4" 

6651 

5551 

51"x83%" 

7'-6%" 

U'-O" 

10'-4" 

31" 

10'-4%"  x  7'-7" 

io'-4%"xii'-y4" 

6663 

5563 

63"  x  83  %" 

7'-6%" 

ll'-O" 

12'-4" 

37" 

12'-4%"x7'-7" 

i2'-4y2"xii'-y4" 

To  order  specify  model  number  and  panel  codes  as  viewed  from  outside. 


O- fixed  panel 
SO —  swing-out  panel 
X— sliding  door 
SX— swing-out  sliding  door 
P  —  pocket  or  wall  (no  panel) 

(Further  detailed  specifications  available  on  request) 


STANLEY  MAGIC  DOOR  EQUIPMENT 
DIVISION  OF  THE  STANLL  ORKS 
501  OLD  COUNTY  RD.  ♦  SAi  CARLOS,  CALIF.  94070 
PHONE  592-2501 


STANLEY 


Stanley  Door  Operating  Equipment 
Division  of  The  Stanley  Works 
Farmington,  Connecticut  06032 
Telephone  (203)  677-2861 


helps  you  do  things  right 


Form  NfH  B 2  75-27M.3  2C 


Printing  In  U  SA 


AUTO-SLIDE®  AUTOMATIC 
DOOR  OPERATOR 


Stanley! 


Welcome  business,  in  an/  weather,  with  an  Auto-Slide  entrance. 


PNEUMATIC- 
OPERATED, 
AUTOMATIC 
SUDING  DOOR 
FOR  ALL  SEASON 
DEPENDABILITY 

SUGGESTED  APPLICATIONS: 

ALL  COMMERCIAL  FIRMS, 
INSTITUTIONS,  HOTELS/MOTELS, 
APARTMENT  BUILDINGS,  ETC. 


Have  freezing  rain,  ice,  slush  or  high  humidity 
made  sliding  doors  seem  impractical  for  your 
needs?  Stanley’s  all-weather  Auto-Slide  door 
operator  solves  such  problems  with  an 
efficient,  combination  air  compressor  and 
drying  system. 

Simple  -  A  factory-mounted  air  dryer  on  the 
compressor  removes  moisture  from  the  air, 
minimizing  repairs  and  service. 

Attractive  -  No  matter  what  business  you’re 
in,  the  Auto-Slide  entrance  provides  it  with 
new  dimensions  of  prestige,  customer  con¬ 
venience  and  service.  Because  it  responds  so 
quickly,  it  helps  conserve  heating  and  air  con¬ 
ditioning  energy.  It  also  lets  you  make  use  of 
valuable  floor  space. 

Versatile  -  You  can  design  a  single  sliding 
door  or  synchronized  bi-parting  doors  using 
the  same  compressor.  In  an  emergency,  the 
doors  may  be  swung  open  with  a  slight  push 
for  fast,  efficient  egress.  Stanley’s  exclusive 
design,  also,  permits  wide  opening  of  the 
doors  in  order  to  move  large  objects  through 
-  or  to  open  the  room  to  pleasant  outdoor 
weather. 


Stanley! 


AUTO-SLIDE®  OPERATOR 

With  Air  Dryer/Compressor 


Air  from  dryer/compressor  keeps  doors 
functioning  smoothly  even  in  freezing  or  high 
humidity  conditions. 


Door  may  be  pushed  open  for  emergency  egress. 


Doors  also  may  be  opened  wide  to  bring  in  large  objects  or 
expose  room  to  outside  fair  weather. 


COMPRESSOR  FEATURES 

Stanley’s  refrigeration-type  compressed  air 
dryer  provides  a  continuous  stream  of  dry, 
clean,  compressed  air  while  disposing  of  con¬ 
densed  moisture  and  entrainments.  Helps 
reduce  service,  callbacks  and  maintenance. 
Also  helps  increase  the  performance  of  the 
entire  pneumatic  system. 


OTHER  FEATURES 

1.  Compressor:  Two  stage  with  3  x  IV2" 
bore  and  2"  stroke.  Crank  case  capacity 
to  be  1  %  pints.  Compressor  unloading 
accomplished  by  means  of  centrifugal 
unloader. 

2.  Controls:  Start-Stop. 

3.  Belt  Guard:  Totally  Enclosed. 

4.  Automatic  Tank  Drain  Piped  to  Tank. 

5.  Air  Dryer:  Refrigerated  Type  35° 
Mounted  and  Piped. 

6.  Automatic  Drain  Piped  To  Compressed 
Air  Dryer. 

7.  Filter/Silencer:  Dry  Type  on 
Compressor  Intake. 

8.  Pressure  Gauge:  0-200  PSI. 

9.  Air  Shut  Off  Valve  at  Outlet  of 
Compressed  Air  Dryer. 


STANLEY 


helps  you  do 
things  right 


STANLEY  DOOR 
OPERATING  EQUIPMENT 

Division  of  The  Stanley  Works 
Farmington,  Conn.  06032 


Form  No.  FF5-73-27M  4.7C 


Printed  in  U.S.A. 
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RAY  CARSON  COMPANY,  INC. 

4250  BROADWAY  •  DENVER,  COLORADO  80216  •  PHONE  13031  892-9337 
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%  M^T 
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DATE  Jon  a l 


I.  WRITE  RCI’LY.  2.  DETACH  S 


UB.  KEEP  PINK  COPY,  RETURN  WHITE  COPY  TO  SENDER. 


9.1 /Pr 


SOUND  ABSORBING  STRUCTURAL  MASONRY  UNITS 

OUTDOOR  NOISE  SCREENS 
INDUSTRIAL  PLANTS 
RETURN  AIR  SHAFTS 

COMPUTER  ROOIVic  |M 

MUSIC  ROOMS^  ••  M|  V  . 

NATATORIUMS  I 

AUDITORIUMS  '  I  I 

GYMNASIUMS  -  I  1  I  I 

churches  I  I  II  V  -> 


^  A 


Exhibition  Hall,  Cultural  Center  for  the  Arts,  Canton,  Ohio.  Architects;  50,000  SOUNDBLOX  Units  Quiet  This  Eastern  Airlines  L-1011  Overhaul  and  Maln- 
Lawrenco,  Dykes,  Goodonburger  &  Bower,  Canton.  Acoustical  Consultants:  tenance  Hangar  In  Miami.  Architects-Engineere:  Connell  Associates,  Inc.,  Miami. 

Christopher  Jaffo,  Inc.,  Norwalk,  Conn. 


attractive,  economical  sound  control|for  indoor/outdoor  construction 


SOUNDBLOX  units  offer  an  attractive, 
j  ■  efficient  and  economical  means  for  acous- 
tical  correction  and  noise  control.  They 
are  made  near  the  jobsite  by  selected 
block  producers  using  special  molds  which 
fit  standard  automatic  block  machines. 

They  are  readily  available  in  all  areas  of  the  country. 


TYPES  AND  USES 

The  A  series  (Types  A  and  A-1)  have  narrow  slots  and 
unfilled  cavities. 

The  B  series  (Types  B  and  BB)  have  wider  slots  and  spe¬ 
cially  fabricated,  incombustible,  fibrous  filler  elements 
in  the  cavities. 


SOUNDBLOX  derive  their  excellent  sound  absorption 
from  a  patented  cavity-slot  construction.  The  cavities 
are  closed  at  the  top  and  the  slots  allow  the  closed 
cavities  to  act  as  damped  (Helmholtz)  resonators. 

SOUNDBLOX  are  load-bearing  structural  units  having 
the  same  high  compressive  strength  as  ordinary  con¬ 
crete  blocks.  They  are  installed  conventionally,  without 
added  labor,  making  their  in-place  cost  low  in  compari¬ 
son  to  most  other  acoustical  materials.  Rugged  dura¬ 
bility  permits  the  use  of  SOUNDBLOX  units  in  walls  of 
industrial  plants,  gymnasiums,  etc.  where  acoustical 
treatment  is  often  most  advantageously  placed. 

SOUNDBLOX  units  are  approved  for  use  in  reinforc"-^ 

masonry  construction  wherever  ordinary  hollow  concrete 
masonry  units  are  permitted.  This  applies  to  number  3 
or  lesser  seismic  zones,  as  defined  under  the  Uniform 
Building  Code,  with  90%  of  the  shear  value  of  ordinary 
hollow  masonry  units  allowed  for  the  SOUNDBLOX  units. 
See  Research  Recommendation  No.  2539  of  the  Inter¬ 
national  Conference  of  Building  Officials. 


Gymnasium,  College  of  William  and  Mary,  Williamsburg,  Va.  Architects: 
Wright,  Jones  &  Wilkerson,  Richmond.  SOUNDBLOX  produced  by: 
Southern  Pipe  fit  Block  Corp.,  Chesapeake,  Va. 


Effluent  Pump  Room,  Hartford  Water  Pollut.on  Control  Plant,  Hartford 
Conn  Engineers  Metcalf  fit  Eddy,  Inc  Boston  SOUNDBLOX  produced 
by.  Plastic  rate  Corp  ,  Hartford 


SOUNDBLOX  uml$  a,  a  covered  by  U  S  P.tent  Nov  2.933  146  -  3  606  089 
and  Canadian  Patent  No  856.312 


Three-cavity  units  ( Type  BB  )  are  available  only  in  8" 
thickness.  NO  SOUNDBLOX  UNITS  ARE  CURRENTLY 
AVAILABLE  IN  10"  or  12"  THICKNESSES. 

ALL  SOUNDBLOX  units  have  their  maximum  sound 
absorption  at  low  frequencies  where  it  is  generally  of 
greatest  advantage.  They  are  useful  in  many  types  of 
areas:  industrial  plants,  gymnasiums,  natatoriums,  me¬ 
chanical  equipment  rooms,  fan  rooms,  etc.  As  shown  hy 
th e  test  data  on  the  opposite  page,  walls  constrnrtaH  Qf 
SQUMDBLQX  units  also  have  substantially  hotter  ^,mf{ 

transmission  loss  characteristics  CSTOI  than  q£ 

comparable„ordinary  blocks. 

For  outdoor  applications  and  for  areas  of  very  high  hu¬ 
mility  such  as  natatoriums,  etc.,  use  of  the  A  Series  units 
(without  filler  elements)  is  recommended.  The  B  Series 
units  (with  wider  slots  and  filler  elements)  are  generally 
best  kept  above  door  heights  in  schools  and  public 
areas. 

General  advice  on  the  type,  size  and  quantity  of  SOUND¬ 
BLOX  units  to  use  for  best  results  is  available  from  The 
Proudfoot  Company,  Inc.  and  its  Franchisees.  For  more 
specific  advice  and  where  acoustical  conditions  are 
critical,  an  acoustical  consultant  is  recommended. 


THE  A  SERIES. 
NARROW  SLOTS, 
UNFILLED 
CAVITIES 


4" TYPE  A 


THE  B  SERIES. 
WIDER  SLOTS: 
CAVITIES  HAVE 
INCOMBUSTIBI 
FIBROUS  FILLE 

elements 


B  SHOWN 

ON  COVER 


8" TYPE  B 


8" TYPE  BB 


SOUND  ABSORPTION  COEFFICIENTS 


TECHNICAL  INFORMATION  9.1  /Pr 


Cavities/ 

FREQUENCY  -  Hertz 

iin/' 

Size 

Type 

Surface 

Slots 

125 

250 

500 

1000 

2000 

4000 

NRC 

Range 

4" 

A 

UNPAINTED 

2/2 

.19 

.83 

.41 

.38 

.42 

.40 

,45-.55 

6" 

A 

PAINTED 

2/2 

.62 

.84 

.36 

.43 

.27 

.50 

,45-.55 

8" 

A-1 

PAINTED 

2/2 

.97 

.44 

.38 

.39 

.50 

.60 

.40-.50 

4" 

B 

PAINTED 

2/2 

.20 

.95 

.85 

.49 

.53 

.50 

.65-75 

6" 

B 

PAINTED 

2/2 

.31 

.97 

.56 

.47 

.51 

.53 

.60-70 

8" 

B 

PAINTED 

2/2 

.74 

.57 

.45 

.35 

.36 

.34 

.40-. 50 

8” 

BB 

PAINTED 

3/3 

.60 

.72 

.56 

.48 

.46 

.47 

.50-.60 

The  values  shown  in  the  table  above  were  determined  by  ASTM  methods  at  the  acoustical  laboratories  of  Geiger  &  Hamme,  Inc.,  Ann  Arbor,  Mich. 


SOUND  TRANSMISSION  LOSS  CHARACTERISTICS 


5  « 

S 

I" 
1 40 
I 

%  30 

I" 


6"  Type  A  SOUNDBLOX 


STC 

49 


125  175  250  350  500  700  1000  1400  2000  2800  4000 

Frequency— cps 

STL  Db  38  41  38  43  44  48  51  56  58  53  58 

Sound  Transmission  Class  49 


Sound  Transmission  Class  47 


6"' 

ORDINARY  Two 

-Co 

re  E 

3loc 

:ks- 

- 

* 

125 

175 

250  350  500  700  1000  1400  2000 

Frequency— cps  (H«rti) 

2800 

4000 

38 

37 

36  37  40  45  44  53  50 

Sound  Transmission  Class  43 

50 

56 

The  sound  transmission  loss  values  shown  above  were  determined  in 
accordance  with  ASTM  methods  by  Kodaras  Acoustical  Laboratories, 
New  York  City.  All  blocks  for  the  tests  were  made  from  the  same  light 


weight  aggregate  (50°/o  Waylite-50°/«  sand)  and  all  walls  we/e  painted 
on  the  unslotted  side  with  two  coats  of  Bondex  cement  base  paint 
before  testing. 


FIRE  ENDURANCE 

Fire  testing  in  accordance  with  ASTM  E119-67  requirements  and  hours  plus  (or  load-bearing  walls  built  of  SOUNDBLOX  units.  Spe 

supplementary  pilot  tests  show  tire  endurance  ratings  of  up  to  3  cific  details  will  be  supplied  upon  request. 


SOUNDBLOX  UNITS  WITH  FACING  OF  FIBER-GLASS  AND  PERFORATED  METAL  NOW  PROVIDE 
A  NEW  DIMENSION  IN  SOUND  ABSORPTIVE  TREATMENT  FOR  WALLS. 


The  sound  absorption  values  shown  at  right  were 
determined  in  accordance  with  ASTM  Designation 
C423-66  by  Geiger  and  Hamme  Acoustical  Labora¬ 
tories  for  the  system  detailed: 


SUPPORTING  GIRT  FOR 
FIBER-GLASS  AND 
PERFORATED  FACIN< 


18  GA.  PERFORATED  METAL 
FACING  WITH  %"  DIAM 
PERFORATIONS  ON  %" 
STAGGERED  CENTERS 


2"  THICK  1.6  Ib/CU.  FT. 
FIBER-GLASS  TOUCHING  FACE 
OF  SOUNDBLOX  UNITS 


i^  0"x8"x16"  TYPE  BB  (3  CAVITY/SLOT) 

SOUNDBLOX  UNITS  (WITHOUT  FILLERS) 


SOUND  ABSORPTION  COEFFICIENTS 


125  Hz 

250  Hz 

500  Hz 

1000  Hz 

2000  Hz 

4000  Hz 

NRC  Range 

.80 

.97 

1.02 

.90 

.77 

.71 

85-95 

SECTION 


The  sound  absorptive  walls  de¬ 
tailed,  in  combination  with  an 
absorptive  ceiling,  offer  the  pos¬ 
sibility  in  some  circumstances  of 
providing  a  substantial  degree  of 
protection  to  a  machine  operator 
from  the  noise  of  his  own  machine 
by  use  of  a  visually  transparent 
screen  between  the  operator  and 
the  machine.  The  general  noise 
level  is  reduced  by  the  high  sound 
absorption  of  the  walls  and  ceiling 
and  the  reflected  noise  of  the 
machine  from  a  wall  behind  the 
operator  is  reduced  substantially 
by  the  high  sound  absorption  of 
that  surface. 


me  Proudlool  Company.  Inc. 

ACOUSTICAL  PRODUCTS  _ | 


TYPICAL  INSTALLATIONS 


Diesel  Engine  Test  Facilities,  Detroit  Diesel  Engine  Division.  General 
Motors  Corporation.  Architects:  Argonaut  Realty  Division.  GMC 
SOUNDBLOX  produced  by:  Haycon  Corporation.  Detroit. 


Computer  Center,  Farmlands  Industries.  Inc.,  Kansas  City.  Missouri. 
Architects:  Radotinsky-Deardorff  &.  Associates,  Kansas  City.  Kansas. 
SOUNDBLOX  produced  by:  City  Block  &.  Products  Company,  Inde¬ 
pendence,  Missouri. 


Home  Economics  Room,  Middle  Island  Middle  School.  Middle  Island, 
L  I.  N  Y.  Architects  Engineers  Frederic  P.  Wiedersum  Associates.  Val¬ 
ley  Stream.  LI,  N  Y  SOUNDBLOX  produced  by  Sal  Picone  &.  Sons, 
Melville,  L.l  .  N  Y. 


In  addition  to  the  areas  pictured,  many  millions  of 
SOUNDBLOX  units  are  now  in  use  in  thousands  of  in¬ 
dustrial  plants,  schools  and  other  types  of  buildings.  A 
list  of  hundreds  of  major  users  will  be  sent  on  request. 


SPECIFICATIONS 

Scope.  Sound  absorptive  concrete  masonry  units  shall 
be  used  to  construct  the  exterior  or  interior  walls  or  par¬ 
titions  as  shown  on  the  plans  and/or  indicated  in  the 
Schedule  of  Finishes, 

Material.  All  sound  absorptive  masonry  units  shall  be 
SOUNDBLOX  made  on  standard  block  machines  from 
molds  furnished  by  The  Proudfoot  Company,  Inc,,  Green¬ 
wich.  Connecticut.  They  shall  be  made  of  carefully  pre¬ 
pared  aggregate  and  shall  meet  the  current  ASTM  C-90 
or  ASTM  C-129  requirements  as  appropriate.  Carefully 
controlled  use  of  the  SOUNDBLOX  molds  shall  be  em¬ 
ployed  so  that  all  units  have  one  end  of  the  cavities 
tightly  closed.  Slots  and  edges  shall  be  straight  and 
clean.  Where  Type  B  or  Type  BB  SOUNDBLOX  units 
are  called  for,  filler  elements  as  supplied  by  The  Proud¬ 
foot  Company  shall  be  installed  in  the  cavities  of  the 
blocks  at  the  block  plant.  The  filler  elements  shall  be  of 
specially  fabricated  incombustible  fibrous  material,  cut 
accurately  to  size  and  installed  as  recommended  for  the 
type  of  SOUNDBLOX  units  that  are  called  for. 

Sizes  and  Types.  SOUNDBLOX  units  shall  be  8  x  16 
nominal  face  size.  They  shall  be  of  the  thickness  (4  \  6* 
or  8')  and  Type  (A,  A-1,  B,  or  BB)  as  shown  on  the 
plans  and/or  indicated  in  the  Schedule  of  Finishes. 

Installation.  SOUNDBLOX  units  shall  be  installed  by  the 
General  Contractor  (or  Masonry  Contractor)  using  only 
mechanics  skilled  in  the  laying  of  masonry  blocks.  All 
necessary  cutting  on  the  jobsite  shall  be  performed  with 
power  tools  in  such  a  manner  as  to  provide  straight  and 
true  edges.  No  chipped  or  broken  blocks  shall  be  used. 
SOUNDBLOX  units  shall  be  laid  in  running-bond  (or 
stack-bond)  with  the  open  side  of  the  cavities  facing 
downward.  The  slots  shall  be  exposed  to  the  area  where 
the  sound  absorption  is  desired  as  indicated  on  the 
plans.  Care  shall  be  taken  to  insure  that  the  slots  are 
kept  free  of  mortar  or  debris  above  the  mortar  joints. 
Lines  shall  be  straight  and  true  and  the  SOUNDBLOX 
workmanship  shall  otherwise  conform  to  all  requirements 
of  the  General  Specifications  for  masonry  work. 


RAY  CARSON  COMPANY 
4250  BROADWAY 
DENVCR,  COLORADO  80216 
(303)  802-9337 


me  Proudlool  company.  Inc. 

ACOUSTICAL  PRODUCTS 


P.  O.  Box  9,  Greenwich,  Connecticut  06830 
Telephone:  (203)  869-9031 


80,000  SOUNDBLOX,  sound  absorbing  structural  masonry  units  on  the  walls  quiet  this  GENERAL  MOTORS  CORPO¬ 
RATION  diesel  engine  test  facility  in  Detroit.  See  reverse  side  for  more  information. 


Masonry  blocks  provide  built-in 
NOISE  POLLUTION  CONTROL 


Architects  and  engineers  at  the  Argonaut  Realty 
Division  of  General  Motors  Corporation  selected 
QOUNDOl  OX  sound  absorbing  structural  masonry 
units  to  quiet  the  hugo  diesel  engine  test  facility 
pictured  on  the  reverse  side.  80,000  SOUND* 
III, OX  units  were  Installed  In  the  walls  of  this 
building  which  Is  used  by  GMC’s  Detroit  Diesel 
Engine  Division. 


for  complete  Cohn  leal  Information  see  Sweet’s 
Archltactural  or  Industrial  Construction  Files 
(9.1 /Pr)  or  phone  us  collect  at  the  number  below. 


souNDBunr 

SovihI  Abtnrbing  Structural  Motonry  Unit* 


me  Proudioot  company.  Inc. 

ACOUSTICAL  PRODUCTS 

P  0  Bn*  9,  Greenwich.  Connecticut  A/C  703  1*9  9031 
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Wheeling  Corrugating  Company 

A  DtV»S*ON  OF  WHEEUNG-PrrrS&^RGH  STEEL  COWOHATX>« 

liLS  S.  A^aiq  Cv«dte_  y  QfCi  A-<fe'. 


Robert  J.  Smith  Er\e.k  C^c 

Sales  Representative  ^ 

*50110 


L-er,^xCi 


K&asqS 
tLliS 

District  Office: 


Home  Phone: 

3C3-  T~'0'-kt^0 


Phone:  _ 


November  27,  1973 


Denver  Mint 

320  W.  Colfax 

Denver,  Colorado  80204 

Attn:  Mr.  Frank  Rhea 

Dear  Mr.  Rhea: 

Confirming  our  telephone  conversation  of  November  27,  1973 
concerning  the  new  Denver  Mint,  please  find  enclosed  literature* 

on  Wheeling  Grid-Crete  and  Wheeling  Steelcrete  reinforcing 
mesh. 


^rid-Crete  has  been  used  in  the  vaults  of  numerous  banks 
across  the  country,  offering  economical  installation  while 
providing  the  maximum  security  required.  Steelcrete  is 
consistently  specified  by  the  Federal  Reserve  Board,  Washington, 
D.w  and  offers  the  upmost  in  security  -  providing  a  10R 
insurance  rating.  Steelcrete  also  offers  economy  of  installation 
while  remaining  competitively  priced. 

1^  today  s  steel  market,  availability  is  more  and  more 
the  key  word.  The  alternative  to  the  Wheeling  bank  vault 
systems  is  re -bar.  as  you  probably  know,  everyday  re -bar  is 
becoming  increasingly  harder  to  get  and  the  prices  are  soaring. 
•Vhy  pay  more  and  at  the  same  time  take  the  chance  of  naving 
your  job  delayed  because  you  can*t  get  the  material? 

Grid-Crete  and  Steelcrete  bank  vault  systems  are  readily 
available.  y 


Wheeling  corrugating  company  manufactures  a  wide  range 
of  steel  uuiiding  products  in  addition  to  our  banK  vault* 
systems.  Some  of  these  catalogues  are  also  enclosed. 

We  are  looKing  forward  to  the  prospect  of  working  with 
you  in  whatever  way  we  can.  Please  feel  free  in  contacting 
me  ii  I  can  be  of  further  service. 


Robert  J.  Smith 
Sales  Representative 
Wheeling  Corrugating  Co. 

a  Dlv.  of  Wheeling -Pittsburgh 
Steel  Corp. 


Wheeling 

Bank  Vault  Systems 


O 

Wheeling  Corrugating  Company 

A  DIVISION  OF  WHEELING  PITTSBURGH  STEEL  CORPORATION 


Wheeling 


CORRUGATING  COMPANY 


Steelcrete  Vaults  are  providing 
dependable  security  in  many  banks 
including  the  following  installations: 


Mil 


Cullen  Center  Bank  &  Trust  Compahy 
Houston,  Texas 

Fidelity  National  Pank 
Lynchburg,  Virginia 

Bank  of  Nova  Scotia 
New  York,  New  York 

First  National  Bank 
Louisville,  Kentucky 

Western  &  Southern  Life  Insurance  Company 
Cincinnati,  Ohio 

Fort  Worth  National  Bank 
Fort  Worth,  Texas 

V  *  f  I 

First  National  Bank  of  Tampa 
Tampa,  Florida 

Worchester  County  National  Bank 
Worchester,  Massachusetts 

First  National  Bank 
Fort  Lauderdale.  Florida 

Grand  Avenue,  Crown  Center  Bank 
Kansas  City,  Missouri 

Commerce  State  Bank  &  Trust 
Topeka,  Kansas 

Liberty  Tower  Bank  Building 
Oklahoma  City.  Oklahoma 

Federal  Reserve  Bank 
Minneapolis.  Minnesota 

Bank  of  Cleveland 
Cleveland,  Ohio 

First  National  Bank  Building 
Omaha,  Nebraska 

Fidelity  Bank 
Philadelphia.  Pa. 

First  Maryland  Building 
Baltimore.  Maryland 

Northampton  Institution  for  Savings 
Northampton.  Massachusetts 

First  National  Bank  of  Oregon 
Portland.  Oregon 

Middlesex  Bank 
Burlington,  Massachusetts 

Essex  County  Bank 
Peabody,  Massachusetts 

Linwood  State  Bank 
Kansas  City.  Missouri 

Lincoln  National  Bank 
Syracuse,  New  York 

Crocker  Citizens  Plaza 
Los  Angeles.  California 


Beyond  the  door 


When  most  people  think  of  a  vault,  they  are  really  thinking  of  the 
door . . .  that  huge  mass  of  shiny  steel  with  combinations  and  time  locks. 
A  vault  is  a  lot  more  than  that. 

A  vault  is  an  entire  room  in  which  to  store  valuables.  It  is  designed 
to  withstand  all  the  efforts  of  man  and  nature  to  penetrate  it.  But  naturally, 
given  equipment  and  time,  anything  can  be  penetrated.  The  function 
of  a  bank  vault  then,  is  to  resist  penetration  for  the  longest  period  of  time. 
It  is  on  this  basis  that  vaults  are  rated,  tested,  specified  and  purchased. 

It  is  on  this  basis  that  Steelcrete  Bank  Vault  systems  are  outstanding. 

,  Steelcrete 

Steelcrete  is  our  name  for  an  inter-related  network  of  sheets  of 
heavy  expanded  metal  and  reinforcing  rods  embedded  and  interlaced 
within  the  concrete  walls  and  slabs  of  a  bank  vault.  The  key  words  in 
the  description  are  “heavy  metal"  Steelcrete  is  not  what  is  normally 
thought  of  as  expanded  metal,  but  instead  it  is  a  thick  sheet  of  steel  with 
diamond  shaped  openings.  It  weighs  3.63  lbs.  per  square  foot.  Its  strands 
are  increased  in  yield  strength  and  its  surfaces  hardened  by  the  expand¬ 
ing  process,  thus  providing  more  resistance  to  cutting  and  drilling. 

A  Steelcrete  vault  wall  generally  consists  of  16"  wide  vertical  steel 
sheets  placed  perpendicularly  to  the  wall.  The  whole  system  is  then  filled 
and  covered  with  concrete.  The  result  is  one  of  the  strongest  rooms  ever  built. 
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Important  Vault 
Considerations 


For  Bankers: 

1.  Insurance  at  the  lowest  cost. 

2.  The  Steelcrete  system  is  the  only  system  consistently  specified 
by  the  Federal  Reserve  Board,  Washington,  D.C. 

3-  Our  system  exceeds  the  requirements  of  the  Insurance  Services  Office  for 
highest  rating  (10R)  and  The  Federal  Bank  Protection  Act’s  requirements. 


4,  No  Steelcrete  Vault  has  ever  been  broken  into.  Competitive  systems  hav^ 

5a  The  system  offers  many  installation  economies  which  make  a  completed 
Steelcrete  Vault  competitive  in  price  with  any  other  system. 

6.  Steelcrete  systems  install  faster.  This  means  earlier  occupancy  for  you. 
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For  Architects  and  Engineers: 

1.  The  Steelcrete  system  installs  easily  and  quickly  . . .  less  fabricating 
than  bar  systems. 

2.  Steelcrete  vaults  save  valuable  floor  space.  0.75  square  feet  per 
lineal  foot  of  perimeter. 

3-  Steelcrete  vaults  have  structural  strength  as  well  as  security  value. 

4,  The  Steelcrete  system  arrives  complete  with  a  full  bill  of  materials, 
field  and  erection  drawings,  and  erection  procedures. 
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Security 
and  Economics 


As  stated  earlier.  the  primary  function 
of  a  vault  is  to  resist  penetration  for  the 
longest  period  of  time.  Tests  have  proved 
that  concrete  with  an  embedment  of  entan¬ 
gled  steel  strands  throughout  offers 
greater  protection  than  reinforcing  bars 
placed  in  a  few  planes  in  concrete. 
Steelcrete  provides  this.  Here's  how 
Steelcrete  systems  stand  up. 

Drilling- An  18"  thick  wall  reinforced  with 
16  Steelcrete  mats  will  resist  penetra¬ 
tion  by  adiamond  core  drill  47% longer 
than  a  2  <  thick  wall  reinforced  with  four. 
4-inch  grids  of  #5  reinforcing  bars. 

Explosions- The  positioning  of  Steelcrete 
sheets  in  walls,  perpendicular  to  the  face 
of  the  walls,  provides  more  resistance 
to  explosions  than  bar  grids  placed 
parallel  to  wall  faces. 

Prying  and  Wedging -As  Steelcrete 
sheets  contain  few  ties  or  welds,  they 
provide  greater  resistance  to  prying,  wedg¬ 
ing  or  removal  than  competitive  systems. 

Floor  space- An  18"  thick  Steelcrete 
wall  gives  more  protection  and  the  same 
insurance  rating  as  a  27"  thick  wall  utilizing 
reinforcing  bars.  This  means,  size  for  size, 
our  vault  takes  less  valuable  floor  space, 
and  provides  greater  security.  It  actually 
saves  0.75  square  feet  per  lineal  foot 
of  vault  perimeter* 

Structural  costs- A  Steelcrete  system 
is  lighter  in  weight  than  any  rebar  system 
having  the  same  insurance  rating.  An  18" 
Steelcrete  wall  weighs  less  than  a  27" 
rebar  system  wall  Less  weight  means  tower 
structural  costs  with  Steelcrete  systems. 


Structural  Strength -The  Steelcrete 
system  provides  resistance  to  fire,  water, 
earthquakes,  tornadoes,  and  falling  objects 
It  it  designed  to  meet  safe  load  requirements. 

Burglary- No  Steelcrete  vault  has  ever 
been  broken  into  by  burglars. 


There  are  several  kinds  of  costs 
to  consider  in  the  selection  of  a  vault  sys¬ 
tem.  They  all  should  be  factored  in  and 
weighed  when  making  the  decision. 


Materials- Admittedly.  Steelcrete  sheets 
cost  more  per  pound  than  bars  for  an 
ordinary  system  because  it  is  pre-fabricated. 
But  you  are  saving  one-third  the  amount 
of  concrete  used  in  a  rebar  system. 

Construction— Here  s  where  you  really 
save.  Because  Steelcrete  is  in  pre-fab- 
ricated  sheets,  it  goes  in  faster.  Crews 
are  simply  positioning  16"  wide  sheets. 
There  is  less  tying  than  in  bar  systems. 
Generally  speaking,  based  on  job  condi¬ 
tions.  the  cost  of  installing  a  Steelcrete 
system  is  30°o  to  50%  less  than  that  of 
installing  and  tying  individual  reinforcing 
bars  for  a  27"  wall. 


'°f*  security  rating  is  the  highest 
™'^n,.re?39nized  bV  insurance 
— ''r\lt,.altows  y°u  extra  burglary 
s  -T* ,hf Jowest  cost.  Steelcrete 
ratinoTl  the  requirement  for  a  10R 
Whc r Iin.-?r? .cotT|P'etlorl  of  installation. 

resistance  of  any  known  systems. 
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This  has  never 
happened  to  Steelcrete 


Typical  Steelcrete  Vault 
Erection  Procedure 


1.  Leveling  slab,  if  required,  or  floor 
form  is  placed  for  the  floor  slab. 

2.  Starting  point  for  vault  should  be  at 
the  option  of  the  contractor. 

NOTE:  All  steel  should  be  adequately 
braced  during  installation. 

3.  Place  floor  support  bar  chairs  and 
install  support  bars. 


bundles. 


4.  Anchor  perforated  strap  and  mark 
every  fifth  hole  for  spacing  and  fastening 
of  sheets. 


5.  Alternate  procedure  for  placing 
floor  and  wall  sheets. 

a.  Place  floor  (or  wall)  sheets  with 
tie  bars  continuously  throughout 
the  floor  (or  wall). 

b.  Place  floor  sheets  alternately  with 
adjacent  wall  sheets. 

NOTE:  A  segment  of  the  area  under 
construction,  usually  a  section  about 
5  -0"  (24  sheets)  is  erected  at  a 
time,  until  the  entire  floor  and  all 
is  completed. 


.  LLL^nL  I  C  ol  Cm  o 

ea  in  a  similar  procedure  to  floor  shee  s. 

[■  Standard  concrete  forming  and 
pouring  procedures  to  be  followed  accord 
-  o  extractor's  specifications. 

C11_  detailed  erection  procedures  are 
PPlied  with  erection  drawings. 


fi 


Convenient  Steelcrete  sheets  speed 
installation. 


BaiaaM 


Wall  sheets  spaced  for  door  opening 


Note  the  density  of  the  metal  in  the 
Steelcrete  system. 


The  Steelcrete  pattern  permits  fast, 
thorough  dispersion  of  concrete. 
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Installation 


Pre-Fabricated 

Steelcrete  Systems  install 
easily  and  quickly  as  the  sheets 
of  the  system  are  pre-fabricated, 
requiring  a  minimum  of  tying  and 
fastening.  This  reduces  the  most 
expensive  part  of  any  construction 
. . .  labor  costs. 


3"  typical — * 

Steelcrete  3-1-100 
Bank  Vault  Mesh 
(3.63  lbs.  per  sq.  ft.) 
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Chair  Installation 

134"  bar  chairs  are  placed  on 
2'  -0"  centers  along  the  length  of 
the  #6  support  bars.  Support  bars 
are  placed  2-8"  center  to  center. 


* 


i 

- 1- 

Tie  Bars 

#6  tie  bars  are 
center  (staggered)  i 
Bars  are  tied  to  sh< 


Tie  bar 
3/4"  Dia.  #6 
with  Wire  tie 


Positioning  P;  ©r 


e 


i 

- 


5 

ire  placed  1'-4"  on 
c r  for  lateral  integrity, 
sheets  as  indicated. 


Support  Straps 

16  gage  perforated  straps  have 
9  32  holes  on  V  centers.  Wire  tie 
every  fifth  hole.  Strap  each  sheet 
at  two  locations  on  both  sides. 
NOTE:  Perforated  straps  are 
supplied  with  system. 


i 


)attern 


Wire  ties  every 
5th  hole 

I 

Perforated  strap 
Tx  16  Ga  with/9/32" 

Holes  Vi”  O.C. 


Positioning  pattern 


Overlaps 

When  more  than  one  sheet  of 
Steelcrete  is  required,  sheets  are 
lapped  the  length  of  two  diamonds 
and  wire  tied. 


|  NOTE  Floor  and  roof  chairs  and  perforated  straps 

|  are  furnished  with  the  Steelcrete  system  by  Wheelma 
I  corrugating  Company  The  =6  rebars  and  tie  bars  are 
not  furnished  by  Wheeling  but  the  rebars  are  detaifed 
|  and  listed  with  bill  of  materials 
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Steelcrete  Vertical 
Systems 


10R  Rating 

This  is  a  typical  section  of  Wheeling  floor  and  wall 
construction  for  a  10R  Rating  as  established  by  the 
Insurance  Services  Office  and  used  by  the  Federal 
Reserve  Board  and  major  financial  institutions. 


4"-*- 


7"- 


The  vault  industry  recognizes  the  above  construction 
standards  for  purpose  of  balance  &  design  A  hiah^r 
security  classification  may  be  obtained  by  increasing 
the  amount  of  concrete  used  with  the  basic  Ste  elcrptp 

system  c,t 
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Door  section 

Sheets  in  pit  area  will  be 
notched  in  field  by  others. 
Not  by  Wheeling. 


Wall  and  floor  section  C-C 

■* — 16"O.C.  — *j 

|«t—  16"O.C.— *j 
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Selection  Guide 
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RESISTING  MOMENTS 

BANK  VAULT  VERTICAL  SYSTEM  SLABS 

SLAB  THICKNESS  18" 


MAT  DEPTH-16.0" 
f'c-3750  PSI 


SYS. 

NO. 

SUPPLE 
REINFOF 
(BOT 
BAR  NO. 

MENTAL 

1CEMENT 

TOM) 

SPACING 

Kd 

(in.) 

i  12T 

(in.4) 

fc 

(psi) 

fs 

(psi) 

fsc 

(psi) 

Mr 

(ft.  Kips/ft.) 

SUPPLE 

REINFOF 

(T< 

BAR  NO. 

MENTAL 

^CEMENT 

OP) 

SPACING 

1 

none 

none 

5.183 

2406.59 

1216.4 

20,000 

15,536.1 

47.07 

2 

6 

15.0" 

5.408 

2687.26 

1297.3 

20,000 

16,767.7 

53.72 

3 

6 

12.5" 

5.451 

2741.84 

1313.3 

20,000 

17,011.3 

55.05 

4 

6 

10.0" 

5.515 

2822.89 

1337.2 

20,000 

17,373.6 

57.04 

5 

6 

7.5" 

5.619 

2955.56 

1376.7 

20,000 

17,975.0 

60.34 

6 

6 

5.0" 

5.818 

3212.70 

1454.6 

20,000 

19,162.0 

66.93 

7 

6 

2.5" 

6.350 

3924.50 

1487.2 

17,712 

20,000.0 

76.60 

8 

7 

7.5" 

5.760 

3134.36 

1431.5 

20,000 

18,810.6 

64.91 

9 

7 

5.0" 

6.016 

3467.74 

1505.9 

19,617 

20,000.0 

72.34 

10 

7 

2.5" 

5.899 

4952.27 

1487.2 

20,000 

19,657.5 

104.04 

6 

2.5" 

11 

8 

5.0" 

6.235 

3751.08 

1493.4 

18,340 

20,000.0 

74.87 

12 

8 

2.5" 

5.987 

5741.14 

1507.6 

19,795 

20,000.0 

120.47 

Qti 
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PFI  P.RF1 

2.5" 

rF 

Design  module  indicating  placement 
of  steel. 

Supplemental  top  rebar, 
if  required,  as  noted.  (Tied  to 
shoulder  of  mesh  as  shown.) 

Tie  bars  threaded  through 
diamonds.  (3  rows  spaced  16" 
on  center) 


2/20/0  typ'cal 
-H 


Supplemental  positive  moment 
bottom  rebar,  if  required, 
spaced  as  noted  above.  (Tied 
to  shoulder  of  mesh  as  shown.) 

Mesh  support  bar.  (Normally  32" 
on  center) 


12" 

design  module 


Sample 

Specification 


Specifications  for 
Steelcrete  Vertical 
Type  V-I6-2V2 


Scope:  This  section  shall  include  all 
materials,  equipment  and  labor  necessary 
for  the  installation  of  the  concrete  vault 
enclosure,  complete,  in  accordance  with  this 
specification  and  the  drawings. 

Materials:  Reinforcing  steel  shall  be 
3-1-100  Steelcrete  Bank  Vault  Mesh 
weighing  3.63  lbs.  per  square  foot  as 
manufactured  by  the  Wheeling  Corrugating 
Company,  Division  of  Wheeling-Pittsburgh 
Steel  Corporation,  Wheeling,  West  Virginia. 

Installation:  The  Steelcrete  mats  shall 
be  assembled  in  the  floor,  walls,  and  roof 
of  the  vault  in  accordance  with  the  drawings. 
The  mats  shall  be  made  of  Steelcrete 
sheets  16"  wide  set  vertically  in  rows  placed 
2V2"  on  center.  %"  diameter  steel  tie  rods 
shall  be  used  in  conjunction  with  the 
Steelcrete  mats.  These  rods  shall  be  placed 
horizontally  through  the  successive  layers 
of  mesh,  the  equivalent  of  3  rods  every  16" 
with  irregular  spacing.  When  splicing  is 
necessary,  the  rods  shall  lap  at  least  12" 
Floor  and  roof  sheets  shall  overlap  those 
in  the  walls  as  shown  on  the  drawings. 

The  Steelcrete  units  shall  be  spaced 
and  wired  rigidly  to  perforated  strap,  to  form 
a  close  fitted  rigid  mat.  Approximately  two 
straps  on  each  side  of  the  mat  will  be  required 
for  Steelcrete  units.  Those  straps  shall 
be  furnished  by  the  Wheeling  Corrugating 
Company.  Where  necessary,  chairs  or  spacers 


shall  be  used  to  hold  the  mat  in  the  position 
shown  on  the  drawings  until  the  concrete 
has  set. 

Any  necessary  cutting  to  fit  the  units 
around  structural  steel  or  concrete  openings, 
etc.,  shall  be  done  by  the  placing  contractor 
in  the  field  unless  otherwise  shown  on  the 
drawings. 

Concrete:  Concrete  shall  conform  to 
the  ACI  Standard  318-71,  “Building  Code 
Requirements  for  Reinforced  Concrete’.’ 
Aggregate  shall  be  crushed  stone  or 
thoroughly  washed  gravel  with  a  maximum 
size  aggregate  of  one  half  inch. 
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Special  Strength 

Systems 


Steelcrete 
Horizontal  System 


t 


By  now,  you  know  that  Steelcrete 
systems  are  tough.  Here  is  how  to  get 
an  even  tougher  system.  Specify  the 
Steelcrete  Horizontal  System. 

The  Horizontal  System  is  just  what 
it  says.  We  take  16"  wide  sheets  of 

Steelcrete  ex¬ 
panded  metal  and 
stack  them  horizon¬ 
tally  in  a  wall.  Four¬ 
teen  layers  per  foot 
of  wall  height. 

To  make  it  even 
tougher,  we  alter¬ 
nate  the  direction 
of  the  diamonds  in 
each  sheet.  (See 
sketch  below.)  This 
presents  a  tangled 
mass  of  metal  to 
withstand  just  about 


Seismic  Design 

This  corner  detail  is  our  suggested 
construction  for  areas  where  earth  move¬ 
ment  is  a  factor. 


anything  for  a  long  time. 

Sheets  in  the  floor  and  ceiling  of  this 
system  are  placed  vertically  on  1%"  centers 
and  supported  top  and  bottom 
with  #6  reinforcing  bars. 

The  steel  in  the  system 
weighs  in  at  approxi¬ 
mately  77  lbs.  per 
square  foot  of  wall 
area  and  66  lbs  per 
square  foot  of  floor 
or  roof. 


Certified 

security 


This  is  to  certify  that  this  Security  System  conforms  to  the  specifications  of  the 
Insurance  Burglary  Manual  of  the  Insurance  Services  Office  and  The  Bank 
Protection  Act  thereby  meeting  all  the  requirements  for  a  classification 

Certified  by 


President 


Manager, 

Marketing  Technical  Services 


Wheeling  Corrugating  Company 


Wheeling  provides  this  certificate  as  proof  your  vault  meets  Insurance  Services  Office  requirements. 


Steelcrete  Bank  Vault  Systems  were 
originally  patented  in  1923.  Since  then,  hun¬ 
dreds  of  systems  have  been  installed  in 
banks  all  over  the  world.  There  has  never 
been  one  recorded  instance  of  penetration. 

Prior  to  World  War  II  many  Steelcrete 
Systems  were  installed  in  Japan.  Some  are 
still  in  service  in  spite  of  all  the  havoc  man 
and  nature  have  perpetrated  in  the  last  40  years, 


Steelcrete  Systems  structural  strength 
and  flexibility  has  permitted  installation  over 
subway  tunnels,  under  two  other  vaults  and 
around  the  structural  members  of  existing 

buildings. 

This  history  of  dependable  security,  as 
well  as  versatility  of  application  is  your  assur¬ 
ance  that  you  are  getting  the  finest  with 
Steelcrete  Bank  Vault  Systems. 
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Sales  Offices 

and  Warehouses 


ATLANTA,  GA.  30340 
De  Kalb  Bldg- North  Park 
2801  Clearview  Place,  N.E. 

(404)  458-0093 

BOSTON,  MASS.  01801 
10  Wheeling  Ave. 

(617)  935-5550 

BUFFALO,  N.Y.  14225 
1722  Walden  Ave. 

(716)  896-7444 

CHICAGO  (ITASCA),  ILL.  60143 
1550  Bryn  Mawr  Avenue 

(312)  773-0640 

COLUMBUS,  OHIO  43212* 

1100  Steelwood  Road 
(614)  486-4318 

DETROIT,  MICH.  48126 
6410  Miller  Road 

(313)  584-2005 


GRAND  JUNC..  COLO.  81501 
2749  U.S.  Highway  50 
(303)  243-1156 

HOUSTON,  TEXAS  77027 
5050  Westheimer  Building 
(713)  622-0040 

KANSAS  CITY  (LENEXA),  KAN.  66215 
9801  Alden  Road 
(913)  888-4900 


LOUISVILLE,  KY.  40210 
1424  S.  15th  Street 
(502)  634-0541 

MINNEAPOLIS,  MINN.  55418 
340  27th  Avenue,  N.E. 

(612)  789-7233 

NEW  ORLEANS,  LA.  70119 
Tulane  Building 
(504)  822-5460 


N.Y/PHILA. 

JAMESBURG,  N.J.  08831 
Wheeling  Road  (609)  655-3553 
N.Y  (212)  784-8580 
Phila.  (215)  329-1600 


OAKLAND,  CALIF.  94611 
1880  Pleasant  Valley  Ave. 
(415)  653-8386 

ORLANDO,  FLA.  32804* 
2515  Shrader  Rd. 

(305)  295-7572 

RICHMOND,  VA.  23224 
1600  Jefferson  Davis  Hwy. 

(703)  232-8916 

STATESVILLE,  N.C.  28677* 
Industrial  Drive 

(704)  872-2471 

ST.  LOUIS,  MO.  63110 
722  S.  Vandeventer  Ave. 
(314)  531-3900 

WHEELING,  W.  VA.  26003 
1134  Market  Street 
(304)  234-2346 

•Warehouse  only 
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CORRUGATING  COMPANY 


A  DIVISION  OF 
WHE£UNG-PfT788URGH 
STEEL  CORPORATION 
WHEELING  WEST  VIRGINIA  26003 


Printed  in  USA 


Wheeling  Grid-Crete  Bank  Vault  Systems 
Security  with  Economy 


Leading  Banks  and  Financial 
Institutions  have  put  their  trust 
and  their  valuables  in 
Wheeling  Grid-Crete  Vault  Systems 


Birmingham  Trust  National  Bank 

Birmingham  Alabama 

Bank  of  Eclectic 

Eclectic,  Alabama 

First  Federal  Savings  and  Loan 

Craig.  Colorado 

Baltimore  Trust  Company 

Selbyville.  Delaware 

Palatka  Savings  &  Loan 
Association 

Palatka.  Florida 

Lamar  State  Bank 

Bamesville.  Georgia 

Bank  of  Covington 

Covington.  Georgia 

First  National  Bank 

Griffen.  Georgia 

Bank  of  Columbia  County 

Harlem.  Georgia 

Crawford  County  Bank 

Roberta,  Georgia 

Banker  Trust  Company 

Belleville.  Illinois 

Belleville  National  Savings  Bank 

Belleville.  Illinois 

Egyptian  State  Bank 

Carrier  Mills,  Illinois 

Bank  of  Johnson  City 

Johnson  City.  Illinois 

Mattoon  Bank 

Mattoon,  Illinois 

Central  National  Bank 

Greencastie.  Indiana 

American  Fletcher  National  Bank 

Indianapolis.  Indiana 

First  National  Bank 

Rochester.  Indiana 

American  National  Bank 

Vincennes.  Indiana 

Martin  County  Bank 

Loogootee.  Indiana 

First  Bank  &  Trust  Company 

Batesville.  Indiana 

Henry  County 

Savings  &  Loan  Assn. 

Middletown.  Indiana 

The  First  National  Bank 
of  Danville 

Danville.  Indiana 

Merchants  Bank  and  Trust 

Speedway  Branch 
Indianapolis.  Indiana 

Chandler  State  Bank 

Chandler.  Indiana 

Citizens  Banking  Company 

Anderson.  Indiana 

Salem  Bank  A  Trust  Company 

Goshen.  Indiana 

Sioux  City  Federal 

Sioux  City.  Iowa 


Rosedale  State  Bank 

Kansas  City.  Kansas 

Lenexa  State  Bank 

Lenexa.  Kansas 

Santa  Fe  Trail  State  Bank 

Shawnee  Mission.  Kansas 

Merchants  National  Bank 
of  Bangor 

Orono.  Maine 

Maryland  National  Bank 

Baltimore.  Maryland 

Slades  Ferry  Trust  Company 

Somerset.  Massachusetts 

Essex  County  Bank 

Peabody.  Massachusetts 

Needham  National  Bank 

Bellingham,  Massachusetts 

Needham  National  Bank 

Norwood.  Massachusetts 

Fall  River  Trust  Company 

Fall  River.  Massachusetts 

Mansfield  Cooperative  Bank 

Mansfield.  Massachusetts 

Lafayette  Cooperative  Bank 

Somerset.  Massachusetts 

State  Bank  of  Standish 

Standish.  Michigan 

National  Bank  of  Detroit 

Metropolitan  Airport  Office 

National  Bank  of  Detroit 

Garden  City.  Michigan 

Commercial  Savings  Bank 

Adrian.  Michigan 

Frankenmuth  State  Bank 

Bridgeport,  Michigan 

National  Bank  of  Detroit 

Lathrup  Village,  Michigan 

Owosso  Savings  Bank 

Durand.  Michigan 

First  State  Bank 

Saginaw,  Michigan 

National  Bank  of  Detroit 

Grosse  Pointe.  Michigan 

Frankenmuth  State  Bank 

Saginaw.  Michigan 

Genessee  Merchants  Bank 

Flint.  Michigan 

Genessee  Merchants  Bank 

Davison.  Michigan 

J.  P.  Wallace  State  Bank 

Pelican  Rapids.  Minnesota 

First  National  Bank 

Elk  River.  Minnesota 

Drovers  State  Bank 

South  Saint  Paul,  Minnesota 

Lamar  Ttust  Company 

Lamar.  Missouri 

First  State  Bank  of  Shelton 

Shelton  Nebraska 

Nebraska  State  Savings  A  Loan 

Fremont.  Nebraska 


Granite  State  Trust  Company 

Lincoln.  New  Hampshire 

Merchants  Savings  Bank 

Merrimack,  New  Hampshire 

Lincoln  National  Bank 

Manlius.  New  York 

Glen  Falls  National  Bank 
A  Trust  Co. 

Schroon  Lake  New  York 

Endicott  Ttust  Company 

Binghamton,  New  York 

Lincoln  National  Bank 

Syracuse,  New  York 

First  National  Bank 
of  Middletown 

Middletown.  Ohio 

Southern  Ohio  Bank 

Cincinnati,  Ohio 

Fifth-Third  Bank 

Norwood,  Ohio 

Bellbrook  Community  Bank 

Bellbrook.  Ohio 

Fifth-Third  Bank 

Cincinnati.  Ohio 

First  National  Bank 

Zanesville.  Ohio 

Austinburg  Bank  Building 

Austinburg.  Ohio 

First  National  Bank 

New  Carlisle.  Ohio 

First  Bank  of  Marietta 

Marietta.  Ohio 

Bank  of  Russellville 

Russellville.  Ohio 

Peoples  Savings  A  Loan 
Association 

Xenia.  Ohio 

First  National  Bank  of  Oregon 

Portland.  Oregon 

Continental  Bank 

Ambler.  Pennsylvania 

Old  Stone  Bank 

Coventry.  Rhode  Island 

Fall  River  Trust  Company 

West  Port.  Rhode  Island 

Old  Stone  Bank 

Wakefield.  Rhode  Island 

Industrial  National  Bank 

Providence,  Rhode  Island 

Industrial  National  Bank 

Barrington.  Rhode  Island 

National  Bank  of  South  Carolina 

University  Branch.  Columbia  S  ^ 

Bank  of  Bland 

Bland.  Virginia 

The  Peoples  Bank 

Point  Pleasant.  West  Virginia 

First  Federal  Savings  A  Loan 

Bluefield,  West  Virginia 
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The  hidden  security 

in  the  vault 


A  vault  is  a  room  with  a  thick,  shiny,  heavy,  impressive  door.  Right?  Almost. 

The  door  is  the  obvious  part  and  it  creates  the  image  of  the  ultimate 
in  security.  But  it  is  the  walls,  floor  and  ceiling  that  make  the  security  complete. 
They’re  a  thick  mass  of  concrete  and  steel  designed  to  defy  all  the  efforts 
to  penetrate  by  man  and  nature. 

But,  given  time  and  equipment,  anything  can  be  penetrated.  The  thickest, 
toughest  wall.  Time  then  is  the  security  factor  in  a  vault.  And  it  is  the  time 
it  takes  to  penetrate  that  is  the  basis  for  rating,  specifying,  testing  and  purchasing 
bank  vaults. 

It  is  on  this  basis  that  Wheeling  Grid-Crete  Bank  Vault  Systems  guarantee 
a  5R  to  9R  classification  by  the  Insurance  Services  Office. 

Grid-Crete  Security 

The  basic  strength  of  the  Grid-Crete  System  comes  from  the  metal 
embedded  in  the  concrete.  Wheeling  Grid-Crete  is  expanded  from  %"  thick  solid 
steel  plate,  into  a  continuous  network  of  3"  x  8"  diamonds,  weighing  6  pounds 
per  square  foot.  Sheets  of  Grid-Crete  are  placed  parallel  to  each  other  and  to  the 
surface  for  the  wall,  floor  and  ceiling.  They  are  staggered  to  prevent  alignment 
of  diamonds.  The  result:  an  almost  solid  mass  of  metal  to  resist  a  straight 
through  penetration  in  any  direction.  Wheeling  Grid-Crete  Security. 
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Grid-Crete 

advantages 


Installation 

This  is  an  area  where  Grid-Crete  offers  you  the  most  advantages  over 
common  rebar  systems.  Grid-Crete  is  available  in  both  Modular  systems  for 
vaults  of  conventional  design  and  Custom  systems  for  special  requirements. 

Both  give  you  the  same  installation  speed  you  are  after. 

Grid-Crete  installs  fast  because  huge  sheets  are  prefabricated  before 
they  reach  the  site.  You  don't  have  to  assemble  and  tie  hundreds  of  rebars 
to  achieve  the  necessary  mass  of  metal.  Actually  the  cost  of  installing 
a  Grid-Crete  System  averages  50%  less  than  an  ordinary  rebar  system. 

Each  Grid-Crete  System  is  delivered  complete  with  installation 
instructions  and  drawings. 

Structural  Strength  1 

A  Grid-Crete  vault  actually  adds  to  the  structural  strength  of  the  building. 

The  pattern  in  Grid-Crete  sheets  allows  concrete  to  key  itself  to  all  the  openings 
in  the  metal,  adding  strength  and  rigidity.  Grid-Crete,  depending  on  span, 
is  capable  of  supporting  more  than  half  a  ton  per  square  foot. 

Delivery 

Modular  Grid-Crete  Systems  are  shipped  from  inventory,  immediately  upon 
receipt  of  order  by  vault  style  number. 

Custom  Systems  are  produced  from  fabrication  drawings  conforming  to  the 
dimensions  required  for  the  bank  vault  and  are  shipped  promptly  after 
engineering  drawings  are  approved. 


The  Grid-Crete 

System 


Completely  detailed  erection 
drawings  are  supplied  by  Wheeling 
with  every  bank  vault  system. 
Following  are  general  procedures 
to  give  you  an  idea  of  the  ease 
and  speed  of  installation. 

1.  Leveling  slab,  if  required, 

or  floor  form  is  placed  for  the 
floor  slab. 

2.  Position  beam  bolsters  accord¬ 
ing  to  the  drawings. 

3.  Floor  sheets  are  positioned 
first  over  beam  bolsters. 

4.  6" upper  continuous  high 
chairs  are  placed  on  the  first 
grid  sheet. 

5.  Successive  upper  continuous 
high  chairs  and  grids  are  placed 
as  required.  The  grid  sheets 
are  positioned  to  provide 

a  staggered  condition. 

6.  After  floor  grid  sheets  are 
placed,  dowel  bars  are  installed 
vertically  in  the  perimeter 
wall  areas. 

7.  Concrete  is  then  poured 
to  form  the  floor  slab. 

8.  Wall  grids  are  placed  from 
optional  points  after  the  erec¬ 
tion  of  one  side  of  the  wall  form. 

9.  Beam  bolsters  are  secured 
to  the  sheets  of  the  first  grid 
and  placed  and  positioned 
against  the  form. 

10.  Successive  grid  sheets  are 
positioned  and  spaced  with  the 
use  of  6  wall  ties.  The  last  row 
of  grids  is  installed  with  a  beam 
bolster  between  it  and  the 
wall  form 

1 1 .  After  placement  of  the  roof 
slab  form,  the  installation  of  roof 
grid  sheets  is  performed  in  the 

,  same  sequence  as  the  floor 
grid.  Positioning  and  installa¬ 
tion  of  all  grids  are  made  in 
accordance  with  erection 
drawings. 


Concrete  pours  easily  and  evenly 
through  Grid-Crete  s  diamond  pattern. 
Floor  slab  being  poured. 


42"  rebars  in  place  to  support  and 
connect  wall  grid  sheets. 


Wall  sheets  are  placed  in  staggered 
alignment. 


Wall  sheets  are  spaced  and  tied  with 
6"wall  ties. 


Note  wall  sheets  are  even  hard  to  see 
through,  let  alone  penetrate. 


Cutouts,  where  required,  can  be  made 
at  the  site. 
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3  Grid 
System 


Ultimate  Concrete  3000  psi 
Allowable  Steel  20KSI 

Design  Moment  49  kip-ft. 

Slab  Weight  230  psf 
Uniformily-applied  loading— psf* 
based  on  WL/8  Design 

Clear 

Total 

Live 

Span 

Load 

Load 

lO'O" 

3960 

3730 

1 1  '0" 

3273 

3043 

12'0" 

2750 

2520 

13'0" 

2343 

2113 

14'0” 

2021 

1791 

15'0" 

1760 

1530 

1 6'0" 

1547 

1317 

1 7'0" 

1370 

1140 

1 8'0" 

1222 

992 

19'0" 

1097 

867 

20’0" 

990 

760 

2 1  '0" 

898 

668 

22'0" 

818 

588 

23'0" 

749 

519 

24'0" 

688 

458 

25'0" 

634 

404 

*Live  loads  in  excess  of  1250  psf 

not  recommended.  Over  25' spans, 

refer  dimensions  and  load  require¬ 

ments  to  Wheeling  Corrugating 

Company. 

2  Grid 
System 


Ultimate  Concrete  3000  psi 
Allowable  Steel  20  KSI 

Design  Moment  23  kip-ft. 

Slab  Weight  154  psf 
Uniformily-applied  loading— psf 
based  on  WL/8  Design 

Clear 

Total 

Live 

Span 

Load 

Load 

10'0" 

1841 

1687 

1 1  '0" 

1521 

1367 

12'0" 

1306 

1152 

1 3'0" 

1089 

935 

14'0" 

939 

785 

1 5'0" 

818 

664 

1 6'0" 

719 

565 

17'0" 

637 

483 

1 8'0" 

568 

414 

19'0" 

510 

356 

20 '0" 

460 

306 

VJVv/l  C,\J  oyjcxi  10,  ■  v/i^«  u""v,  w 

and  load  requirements  to  Wheeling 
Corrugating  Company. 


Section  A 


Section  B 


rr  IL - £ - 

~  r  I  2  beam  bolsters 

Section  C  (typical) 


The  metal 
in  Grid-Crete 


The  diamond  shape  of 
Grid-Crete  sheets  is  machine 
controlled.  The  metal  is 
hardened  and  strengthened 
during  the  expanding  process. 
Staggered  alignment  of  sheets 
presents  an  almost  solid  mass 
of  steel  to  resist  penetration 
by  impact  drilling  or  cutting. 

The  Grid-Crete  System 
arrives  with  erection  drawings 
and  procedures  and  the 
following  accessories. 


Beam  Bolsters:  1  Vi'  (3  grid)  or 
2"  (2  grid)  bolsters  for  support  and 
spacing. 


2 


I 


a 


Vi — > 


n-Vr 


6"  upper  continuous  High  Chairs  for 
support  and  spacing  between  grids 
in  the  floor  and  roof. 


a 


a  -  ^ 

6"  Wall  Ties  for  spacing  between  wall 
grids. 

Rebar  Dowels:  42"  long  for  connecting 
floor  slab  with  walls. 


Note:  All  accessories  except  rebar 
dowels  are  10  feet  long. 
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Grid-Crete 
Modular  Systems 


These  systems  were  developed  to  accom¬ 
modate,  with  minor  modifications,  almost 
any  installation.  Grid-Crete  expanded  metal 
sheets  are  fabricated,  cut  to  standard  sizes 
and  inventoried  for  quick  shipment. 

Modular  systems  are  offered  for  24  dif¬ 
ferent  size  vaults,  for  both  2  and  3  grid 
designs,  listed  below  by  type  numbers. 

Modular  systems  mean  several  savings 
to  you. 

1.  Shipping  from  stock  prevents  costly  con¬ 


3  Grid  System  18"  Slab-6R  &  9R 

Type 

Width  x  Length  x  Height 

Tonnage 

3MV1-80 

6'-0" 

X 

9'-0" 

X 

8'-0" 

5.72 

3MV2-80 

9'-0” 

X 

12'-0" 

X 

8-0" 

8.00 

3MV3-80 

12'-0" 

X 

1 5'-0" 

X 

8'-0" 

11.18 

3MV4-80 

15'-0" 

X 

18-0" 

X 

8-0" 

14.80 

3MV5-80 

18'-0" 

X 

21'-0" 

X 

8-0" 

17.97 

3MV6-80 

21-0" 

X 

24-0" 

X 

8'-0" 

22.37 

3MV7-80 

24-0" 

X 

27'-0" 

X 

8-0" 

27.21 

3MV8-80 

27'-0" 

X 

30  '-0" 

X 

8'-0" 

31.28 

3MV1-88 

6'-0" 

X 

9'-0" 

X 

8-8" 

5.72 

3MV2-88 

9-0" 

X 

12-0" 

X 

8-8" 

8.00 

3MV3-88 

12'-0" 

X 

15-0" 

X 

8 '-8" 

11.18 

3MV4-88 

15-0" 

X 

18'-0" 

X 

8 '-8" 

14.80 

3MV5-88 

18'-0" 

X 

21  -0" 

X 

8-8" 

17.97 

3MV6-88 

21-0" 

X 

24'-0" 

X 

8-8" 

22.37 

3MV7-88 

24 '-0" 

X 

27-0" 

X 

8-8" 

27.21 

3MV8-88 

27'-0" 

X 

30-0" 

X 

8 '-8" 

31.28 

3MV1-94 

6'-0" 

X 

9-0" 

X 

9 '-4" 

6.39 

3MV2-94 

9-0" 

X 

12'-0" 

X 

9-4" 

8.89 

3MV3-94 

12 '-0'' 

X 

1 5'-0" 

X 

9-4" 

12.29 

3MV4-94 

15'-0" 

X 

18-0" 

X 

9-4" 

16.14 

3MV5-94 

18'-0" 

X 

21'-0" 

X 

9-4" 

19.54 

3MV6-94 

21-0" 

X 

24-0" 

X 

9-4" 

24.15 

3MV7-94 

24'-0" 

X 

27-0" 

X 

9-4" 

29.22 

3MV8-94 

27'-0" 

X 

30'-0" 

X 

9-4" 

33.51 

struction  delays,  allows  your  job  to  be 
started  and  completed  faster. 

Check  the  size  that  best  suits  your  needs. 

2.  Installation  savings  are  yours  because 
panels  are  standard  sheets  that  do  not 
require  special  positioning.  All  cut  outs, 
including  final  location  of  vault  doors  are 
done  in  the  field,  allowing  for  last  minute 
changes. 

3.  Prepared  drawings  save  time  in  approvals 
and  transmittals. 


2  Grid  System  12"  Slab-5R 

Type 

Width  x  Length  x  Height 

Tonnage 

2MV1-80 

6'-0"  x  9'-0"  x  8-0" 

3.37 

2MV2-80 

9'-0"  x  12'-0"  x  8-0" 

5.12 

2MV3-80 

12'-0"  x  15'-0"  x  8-0" 

6.78 

2MV4-80 

15'-0"  x  18-0"  x  8-0" 

9.08 

2MV5-80 

18'-0"  x  21 ’-0"  x  8'-0" 

11.75 

2MV6-80 

21  '-0"  x  24’-0"  x  8-0" 

13.95 

2MV7-80 

24'-0"  x  27’-0"  x  8’-0" 

17.06 

2MV8-80 

27'-0"  x  30’-0"  x  8-0" 

19.06 

2MV1-88 

6'-0"  x  9'-0"  x  8-8" 

3.37 

2MV2-88 

9’-0"  x  12-0"  x  8-8" 

5.12 

2MV3-88 

12'-0"  x  1 5'-0"  x  8-8" 

6.78 

2MV4-88 

15-0"  x  18-0"  x  8-8" 

9.08 

2MV5-88 

1 8'-0"  x  21-0"  x  8-8" 

11.75 

2MV6-88 

21'-0"  x  24'-0"  x  8-8" 

13.95 

2MV7-88 

24'-0"  x  27-0"  x  8-8" 

17.06 

2MV8-88 

27'-0"  x  30-0"  x  8-8" 

19.06 

2MV1-94 

6'-0"  x  9-0"  x  9-4" 

3.89 

2MV2-94 

9'-0"  x  12'-0"  x  9-4" 

5.69 

2MV3-94 

12'-0"  x  15-0"  x  9-4" 

7.50 

2MV4-94 

1 5’-0"  x  18-0"  x  9-4" 

9.95 

2MV5-94 

1 8’-0"  x  21'-0"  x  9-4" 

12.71 

2MV6-94 

21'-0"  x  24'-0"  x  9-4" 

15.1 1 

2MV7-94 

24'-0"  x  27'-0"  x  9-4" 

18.38 

2MV8-94 

2T-0"  x  30-0"  x  9-4" 

21.15 
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How  to  specify 
Grid -Crete  Systems 


Specifications  for  2  Grid  System 
for  5R  Classification  and 
3  Grid  System  for  6R  and/or 
9R  Classification 

Scope:  This  section  shall  include  all  mate¬ 
rials,  equipment  and  labor  necessary  for  the 
installation  of  the  concrete  vault  enclosure, 
complete,  in  accordance  with  this  specifica¬ 
tion  and  the  drawings. 

Materials:  The  vault  reinforcing  grids  shall 
consist  of  Wheeling  Grid-Crete  bank  vault 
expanded  metal,  weighing  6  lb.  per  square 
foot  and  having  3"  x  8"  diamond  pattern, 
as  manufactured  by  Wheeling  Corrugating 
Company,  a  Division  of  Wheeling  Pittsburgh 
Steel  Corporation,  Wheeling,  West  Virginia. 
The  sheets  of  Grid-Crete  will  be  furnished 
rectangular  in  shape  of  convenient  size 
to  fit  the  construction. 

The  vault  will  be  reinforced  with 
(Specify  Item  #1  or  #2): 

1.  Two  reinforcing  grids  placed  in  12" 
concrete  walls  and  slabs  as  described 
below  to  meet  Insurance  Services 
Office  Classification  5R. 

or 

2.  Three  reinforcing  grids  placed  in  18" 
concrete  walls  and  slabs  as  described 
below  to  meet  Insurance  Services 
Office  Classification  (6R  or  9R- 
spedfy  which). 


The  grids  are  to  be  placed  parallel  with 
the  face  of  walls  and  slabs  and  located  7" 
apart  and  placed  in  a  staggered  position, 
using  beam  bolsters,  wall  ties  or  upper  con¬ 
tinuous  high  chairs,  at  spacings  as  shown 
on  Wheeling  erection  drawings.  The  placing 
contractor  will  tie  the  expanded  metal 
sheets  to  adjacent  sheets,  beam  bolsters, 
and  chairs  as  required  to  hold  in  position 
until  concrete  sets.  Any  necessary  cutting 
to  fit  around  concrete  openings,  etc.  shall 
be  done  by  the  placing  contractor  by  cut-  „ 
ting  flame  or  other  method. 

Concrete:  Concrete  shall  conform  to  the 
ACI  Standard  318-71  “Building  Code 
Requirement  for  Reinforced  Concrete” 
with  maximum  size  aggregate  of  three- 
fourths  {%)  of  an  inch. 
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Certified 

security 


Manager. 


President 


Marketing  Technical  Services 


Wheeling  Corrugating  Company 


Wheeling  provides  this  certificate  as  proof  your  vault  meets  Insurance  Service 


Office  requirements. 


For  10R  Rating -Ask  for  information  on  Steelcrete  Bank  Vault  Sy 

from  your  nearest  Wheeling  sales  office  listed  on  next  pay 
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Sales  Offices  and  Warehouses 

ATLANTA  GA  30340 
De  Kalb  Bldg  -  North  Park 
2801  Clearview  Place  N  E 
(404)  458-0093 

BOSTON.  MASS  01801 
10  Wheeling  Ave 
(617)  935-5550 

BUFFALO  N  Y  14225 
1722  Walden  Ave 
(716)  896-7444 

CHICAGO  (ITASCA).  ILL  60143 
1550  Bryn  Mawr  Avenue 

(312)  773-0640 

COLUMBUS.  OHIO  43212* 

1100  Steelwood  Road 
(614)  486-4318 

DETROIT,  MICH.  48126 
6410  Miller  Road 

(313)  584-2005 

GRAND  JUNC.,  COLO.  81501 
2749  U  S.  Highway  50 
(303)  243-1156 


HOUSTON  TEaAS  77 027 
5050  Westheimet  Building 
713  622-0040 


KANSAS  CITY  LENEXA.  KAN 
9801  Alder  Road 
(913  888-4900 

LOUISVILLE  KY  40210 
1424  S  15th  Street 
(502)  634-0541 

MINNEAPOLIS.  MINN  55418 
340  27th  Avenue.  N  E 
(612)  7 89-7233 

NEW  ORLEANS.  LA  70119 
Tulane  Building 
(504)  822-5460 

N  Y./PHILA 

JAMESBURG,  N  J.  08831 
Wheeling  Road 
N  Y.  (212)  784-8580 
Phila.  (215)  329-1600  % 

OAKLAND.  CALIF  94611 
1880  Pleasant  Valley  Ave. 

(415)  653-8386 

*  Warehouse  only  L72 


66215 


ORLANDO.  FLA  32804 
2515  Shader  Road 
(305)  295-7572 

RICHMOND,  VA.  23224 
1600  Jefferson  Davis  Highway 

(703)  232-8916 

STATESVILLE.  N.C.  28677* 
Industrial  Drive 

(704)  872-2471 

ST  LOUIS,  MISSOURI  63110 
722  So.  Vandeventer  Avenue 

(314)  531-3900 

WHEELING.  WVA  26003 
1134  Market  Street 
(304)  234-2346 


Printed  in  U.  S.  A. 
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WHEELING 
METAL  LATH 
AND 

PLASTERING 

ACCESSORIES 


TABLE  OF  CONTENTS 


Wheeling  Corrugating  Company  provides  one  of  the  most 
complete  lines  of  metal  lath  and  accessories  available  to  the 
architect,  builder  and  plastering  contractor,  Wheeling’s 
unmatched  metal  lath  products  are  designed  to  give  the 
builder  the  beauty,  economy,  fire  protection  and  easy-to-use 
features  for  more  versatile  design.  For  more  than  60  years, 
Wheeling  has  worked  closely  with  plasterers  and  builders  to 
pioneer,  develop  and  perfect  top  quality  metal  lath  and 
accessories. 


Various  types  of  metal  lath  are  manufactured  by  Wheeling. 
These  include  Diamond  Lath,  Hump  Furred  Lath  3  Mesh 
Flat  Ribbed  Lath,  Vs"  Rib  Lath,  Rib  Lath  and  Stucco 
Binder  Mesh.  All  are  easily  cut  for  fitting,  easy  to  bend 
without  rupture  and  easily  shaped  to  conform  to  the  most 
complex  wall  and  ceiling  designs.  Wheeling  Metal  Lath 
affords  the  architect  a  wide  flexibility  in  design,  while  offering 
the  plastering  contractor  wide  flexibility  in  use. 


Samples  of  Wheeling  Metal  Lath  and  Accessories  described 
in  this  catalog  are  available  upon  request.  Contact  the 
Wheeling  Corrugating  Company  Warehouse  nearest  you, 
or  write  to  Metal  Lath  Product  Manager,  Wheeling 
Corrugating  Company,  Wheeling,  West  Virginia,  26003. 

Wheeling  Metal  Lath  conforms  to: 

Federal  Specifications  QQ-L-lOlc 
American  Standard  Specifications  ASA-A-42 
Accessories  conform  to: 

American  Standard  Specifications  ASA-A-42 
Galvanized  Tie  Wire  and  Hanger  Wire 
conform  to:  QQ-W-461g 


METAL  LATH .  3 
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PICTURE  MOULDS .  5 
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DIAMOND  LATH 

A  rigid,  bantam,  “diamond 
mesh  lath,  ideal  for  parti¬ 
tions,  ceilings  and  most  instal¬ 
lations  where  metal  lath  can  be 
used.  Wheeling  diamond  lath 
offers  six  important  advan¬ 
tages  to  the  builder  and  archi¬ 
tect:  greater  keying  action, 
longer-lasting  steel,  flatness, 
uniform  width,  square  ends 
and  greater  versatility  in  form- 
ing  irregular  shapes  and 
designs. 


Std.  Wt.  per 

Sq.  Yd. 

Finish 

Sheet 

Size 

Sheets 

per  Bundle 

Sq.  Yds. 
per  Bundle 

2.5  lbs 

Galvanized  or 
Painted  Steel 

27" x  96"* 
24" x  96"f 

10 

9 

20 

16 

3.4  lbs 

Galvanized  or 
Painted  Steel 

27" x  96"* 

10 

20 

*  Packed  50  bundles  per  skid  fPacked  25  bundles  per  skid 


HUMP  FURRED 
LATH 

A  diamond  expanded  lath  with 
“humps”  staggered  and  of 
such  depth  and  spacing  as  to 
hold  lath  Mi"  away  from  the 
wall.  Lath  thus  furrs  itself  and 
when  plastered  creates  effec¬ 
tive  fireproofing. 


Std.  Wt.  per 

Sq.  Yd. 

Finish 

Sheet 

Size 

Sheets 
per  bundle 

Sq.  Yds. 
per  Bundle 

2.5  lbs 

Galvanized  or 
Painted  Steel 

27" x  96" 

5 

10 

3.4  lbs 

Galvanized  or 
Painted  Steel 

27**  x  96" 

5 

10 

Packed  50  bundles  per  skid 


FLAT  RIB 
LATH 

Metal  lath  with  small  openings 
between  strands  for  uniform 
reinforcement  and  positive 
bonding  of  plaster.  Tensile 
strength  of  lath  resists  tend¬ 
ency  of  plaster  to  crack  when 
subjected  to  impact  or  vibra¬ 
tion. 


Std.  Wt. 

per  Sq.  Yd. 

Finish 

Sheet  Size 

Sheets 

per  Bundle 

Sq.  Yds. 
per  Bundle 

2.75  lbs 

Painted  Steel 

.  27" x  96" 

10 

20 

3.4  lbs 

Galvanized  or 
Painted  Steel 

27" x  96" 

10 

20 

Packed  50  bundles  per  skid 


3/«"  RIB  LATH 

Metal  lath  with  a  fine  herring¬ 
bone  mesh  attached  to  stiffen¬ 
ing  ribs  spaced  3%"  on  center 
and  extending  over  entire 
length  of  sheets,  provides  am¬ 
ple  rigidity  for  plaster  bases 
over  increased  spans.  Small  in¬ 
verted  rib  at  outer  edge 
permits  easy  lapping,  thus 
avoiding  pile  up  of  steel  and 
providing  a  uniform  surface 
for  plastcrng. 


Std.  Wt. 

per  Sq.  Yd. 

Finish 

Sheet 

Size 

Sheets 

per  Bundle 

Sq.  Yds. 
per  Bundle 

3.4  lbs 

Galvanized  or 
Painted  Steel 

27" x  96" 

10 

20 

4.0  lbs 

Painted  Steel 

27" x  96" 

10 

20 

Packed  50  bundles  per  skid 


METAL  LATH 


Fast  and  Easy  Handling 
with  Wheeling  Engineered 
Metal  Lath  Package 


A  factory  packed  skid  of  500  sheets  in  50, 
10-sheet  units — protects  lath  during  shipment  — 
is  specifically  designed  for  fast,  easy  handling 
and  storing  to  save  time  and  money. 


STUCCO 
BINDER  MESH 

A  lightweight,  diamond  mesh 
fabric  particularly  suited  for 
stucco  reinforcement.  It 
should  be  applied  with  self 
furring  nails  to  keep  lath  Mi" 
from  the  sheeting. 


Std.  Wt.  per 

Sheets  per 

Sq.  Yds.  per 

Sq.  Yd. 

Finish 

Sheet  Size 

Bundle 

Bundle 

1.8  lbs 

Galvanized  Steel 

48" x  96" 

10 

35-5/9 

3.6  lbs 

Galvanized  Steel 

48"  x  96" 

10 

35-5/9 

Packed  20  bundles  per  skid 


Ik  A 


3/4"  RIB  LATH 

This  lath  is  designed  primarily 
as  a  reinforcement  for  con¬ 
crete  floors  and  roofs.  It  is  a 
strong  combination  of  ex¬ 
panded  metal  lath  and  ribs, 
with  a  Mx"  depth  measured 
from  the  top  inside  of  the  lath 
to  the  top  side  of  the  rib. 


Std.  Wt.  per 

Sheets  per 

Sq.  Ft. 

Finish 

Sheet  Size 

Bundle 

•  .60  lbs 

Painted  Steel 

24"  x  8',  10',  12' 

10 

•  .75  lbs 

Painted  Steel 

24"  x  8’,  10',  12' 

10 

Packed  50  bundles  per  skid  *  Non-stock,  special  order 
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CORNER  BEADS 
CORNERITE 
AND  STRIPITE 


DOUBLE-EX  CORNER  BEAD 


Length 

Pieces 

per 

carton 

Feet 

per 

carton 

*  V 

30 

210 

8' 

30 

240 

9' 

30 

270 

10' 

30 

300 

12' 

30 

360 

Net  Weight: 

238  lbs  per  1,000  lineal  feet 
Non-stock,  special  order  only 


Full  314"  wing  easily  adjusted  for  depth  of  plaster  on  columns 
— highly  adaptable  for  rough  masonry  on  structural  tile  corners. 
A  rigid  straight  edge  as  a  guide.  Perforated  stiffening  ribs  in 
outer  portion  of  expanded  wings  give  greater  rigidity,  allow 
angle  of  the  bead  to  be  closed  without  expansion  wings  buckling 
in  center.  Extra  wide  wings  give  greater  corner  coverage.  Ex¬ 
cellent  “keying"  areas  extend  to  the  round,  die-straight  nose  of 
the  bead.  26  ga.  galvanized,  also  available  in  zinc  alloy. 

24  cartons  per  skid 


NO.  1  EXPANDED  CORNER  BEAD 


Pieces 

Feet 

Length 

per 

per 

carton 

carton 

*  7' 

30 

210 

8' 

30 

240 

9' 

30 

270 

10' 

30 

300 

12' 

30 

360 

Net  Weight: 

202  lbs  per  1,000  lineal  feet 
‘Non  stock,  special  order  only 


Flexible,  easy  to  erect  over  uneven  corners.  Mesh  anchors  it 
securely  —  provides  reinforcement  for  adjoining  plaster.  214 " 
Flange.  26  ga.  galvanized,  also  available  in  zinc  alloy. 

40  cartons  per  skid 


FLEX  BEAD 


Length 

(ft.) 

Pieces 

per 

carton 

Feet 

per 

carton 

*  7' 

80 

560 

•  8' 

80 

640 

*  9' 

60 

540 

*  10' 

60 

600 

•  12' 

60 

720 

Net  Weight: 

150  lbs  per  1,000  lineal  feet 
Non-stock,  special  order  only 


Provides  protection  for  the  exposed  plastered  corner  and  makes 
a  rigid  straight  edge  as  a  guide  for  workmen,  thus  greatly  simpli¬ 
fying  his  job.  Ideal  for  arches  because  of  its  extreme  flexibility. 
1  *4  "  Flange.  26  ga.  galvanized. 

36  cartons  per  skid 


NO.  10  BULL  NOSE  CORNER  BEAD 


Expanded  flange.  Used  for  all  types  of  construction,  especially 
good  for  schools,  office  buildings,  hospitals,  etc.  Broad,  round 
nose  gives  extra  resistance  against  corner  damage.  Nose  width 
is  1",  radius  is  Va".  214"  Expanded  Flange.  26  ga.  galvanized, 
steel.  Also  available  in  zinc  alloy. 

15  cartons  per  skid 


EX-STRAND  CORNERITE 


Sizes 

(inches) 

Pieces 

per 

carton 

Feet 

per 

carton 

2"  x  2"  x  96" 
3"  x  3"  x  96" 

75 

75 

600 

600 

Net  Weight:  (2"x2")  85  lbs  per 
1,000  lineal  feet.  (3"x3")  128  lbs 
per  1,000  lineal  feet 


The  sure  way  to  get  permanent,  crack-resistant  corners.  Easier, 
safer  to  use.  Double  corner  strand  prevents  buckling,  provides 
firm  plaster  anchorage.  Smooth  true  edges.  Formed  to  a  greater 
than  90°  angle  to  fit  snugly  into  corners.  Available  in  painted 
or  •  galvanized  steel. 

(2"  x  2")  50  cartons  per  skid 

(3"  x  3")  24  cartons  per  skid  *  Galvanized,  special  order  only 


SINGLE  STRAND  CORNERITE 


Sizes 

(inches) 

Pieces 

per 

carton 

Feet 

per 

carton 

2"  x  2"  x  96" 

75 

600 

3"  x  3"  x  96" 

75 

600 

Net  Weight:  (2"  x  2")  85  lbs  per 
1,000  lineal  feet.  (3"  x  3")  128  lbs 
per  1,000  lineal  feet 


sed  to  reinforce  interior  corners,  vertical  or  horizontal,  over 
gypsum  lath.  Also  used  at  all  interior  corners  where  different 
p  as  er  bases  meet.  Elimination  of  rough  edges  speeds  plastering. 
Available  in  painted  steel.  6  F  F 

(2  x  2  )  50  cartons  per  skid  (3"  x  3")  24  cartons  per  skid 


STRIPITE 


Sizes 

Pieces 

Feet 

(inches) 

per 

carton 

per 

carton 

4"  x  96" 

75 

600 

6"  x  96" 

75 

600 

Net  Weight:  (4")  85  lbs  per  1.000 
lineal  feet.  (6")  128  lbs  per  1,000 
lineal  feet 


ceiline  where  joint*  mill*  ?Ver  sect,ons  of  the  wall  an< 

window  and  door  frame,  whe^mer.'i  ,|°,ilr“k'  Als<>  ”,ro“n< 
Plasfer  base.  Avaifabf,  ?n  ^SOST.  S£2St  “ 

40  cartons  per  skid  •  Galvanized,  special  order  only 
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BASE  SCREEDS 
PICTURE  MOULD 


The  most  popular  type  of  base  grounds.  Provides  a  neat  dividing 
strip  for  use  in  separating  the  wall  plaster  and  flush  cement  or 
composition  base.  26  ga.  galvanized  steel. 


Length 

Pieces  per  carton 

Lineal  feet  per  carton 

*10' 

50 

500 

Net  Weight:  160  lbs  per  1,000  feet  W'  grounds 

*  Non-stock,  special  order  only 


Also  used  as  a  ground  or  plaster  thickness  guide.  This  screed  can 
be  applied  over  any  plaster  base.  Flanges  are  IVi "  wide,  fully 
expanded.  26  ga.  galvanized  steel. 


Length 

Pieces  per  carton 

Lineal  feet  per  carton 

*10' 

50 

500 

Net  Weight:  200  lbs  per  1,000  feet  V2"  grounds 

*  Non-stock,  special  order  only 


NO.  74  CURVED  POINT  BASE  SCREED 


Recommended  where  thickness  of  cement  base  and  plaster  wall 
vary.  Offset  above  the  curve  acts  as  a  ground  for  plaster  and 
point  of  curved  nose  acts  as  a  ground  for  base.  Nose  forms 
permanent  cap  for  cement,  terrazzo  or  composition  base.  26  ga. 
galvanized  steel. 


Length 

Pieces  per  carton 

Lineal  feet  per  carton 

*10' 

50 

500 

Net  Weight:  175  lbs  per  1,000  feet  V2 "  grounds 

Non-stock,  special  order  only 


NO.  70  CONCEALED  PICTURE  MOLD 


Used  as  a  support  for  pictures  or  maps,  is  generally  applied 
around  the  entire  perimeter  of  the  room.  It  is  attached  directly 
to  the  lath,  leaving  a  narrow  line  between  flanges  for  picture 
hooks.  26  ga.  galvanized  steel. 


Length 

Pieces  per  carton 

Lineal  feet  per  carton 

*10' 

50 

500 

Net  Weight:  202  lbs  per  1,000  feet 

*  Non-stock,  special  order  only 
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CASING  BEADS 


CASING  BEAD 


These  die-straight,  carefully  designed  accessories  serve  as  trim  for 
doors  and  windows,  as  well  as  for  uniform  screeds.  They  are  fabri¬ 
cated  from  rugged  and  rust  resistant  24  gage  Wheeling  SofTite 
Galvanized  steel.  Casing  beads  eliminate  painting  of  wood  trim  and 
provide  a  smooth,  uncluttered  appearance  around  doors  and  windows. 
The  finished  wall  does  not  have  protruding  trim,  making  a  small  room 
look  larger.  They  are  popular  for  both  modem  and  traditional  design. 
Wheeling  offers  three  basic  styles  which  include:  quarter  round;  semi¬ 
square  and  square.  Casings  are  available  with  short  solid  flange  or 
with  expansion  wing  for  greater  plaster  reinforcement.  The  lengths  are 
7  and  10'.  Also  available  in  zinc  alloy. 


“QUICK  SPLICE”  CASING  BEAD 

#66SS  (Short  Flange)  / 

#66SX  ( Expanded  Flange)  \  **  "  or  3/4  "  Grounds 


Wheeling  “Quick  Splice”  clip 


20  splices  included  in  each  carton. 
Weights  same  as  #66  regular  Cas¬ 
ing  Bead. 


Pieces  per  Carton 

T 

10' 

40 

30 

With  the  use  of  a  Wheeling  “Quick 
Splice"  clip,  Wheelings  “Quick 
Splice”  Casing  Bead  can  be  joined 
quickly  and  accurately  with  a  mini¬ 
mum  of  effort.  This  eliminates 
alignment  problems;  replaces  com¬ 
plicated  splicing  methods  and  cuts 
down  on  waste  (drop-offs  can  be 
spliced  and  used). 


Stocked  in  7'  and  10'  lengths.  7'  containing  40  piecs  per  carton, 
10'  containing  30  pieces  per  carton. 

*Non-stockf  special  order  only. 


SEMI-SQUARE  CASING  BEAD 


* 


t 


V B" 


Vi”.  or  %* 


-3%"' 


No.  60  Semi-Square 
Expanded  Flange 


Vi”.  or  %" 

_ -nl 


No.  60  Semi-Square 
Short  Flange 


QUARTER  ROUND  CASING  BEAD 


No.  138  Quarter  Round 
Short  Flange 


SQUARE  CASING  BEAD 


(«— V«" 

Vi”.  7/e”,  r.  ivf\  IV*' 


-3%~ 


No.  66  Full  Square 
Expanded  Flange 


T,  %\  r,  ivi*.  iw 


No.  66  Full  Square 
Short  Flange 
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EXPANSION  JOINTS 

AND 

CONTROL  JOINTS 


NO.  15  EXPANSION  JOINT 


Control  Joint  is  designed  to  relieve  stresses  of  both  expansion  and 
contraction  in  large  plastered  areas.  Made  from  roll-formed  zinc 
it  is  resistant  to  corrosion  in  both  interior  and  exterior  uses  with 
gypsum  or  portland  cement  plaster.  An  open  slot,  Va  "  wide  and  Vi " 
deep,  is  protected  with  plastic  tape  which  is  removed  after  plastering 
is  completed.  The  short  flanges  are  perforated  for  keying  and  attach¬ 
ment  by  wire-tying  to  metal  lath  or  by  stapling  to  gypsum  lath.  Thus 
the  plaster  is  key-locked  to  the  control  point,  which  not  only  pro¬ 
vides  plastering  grounds  but  can  also  be  used  to  create  decorative 
panel  designs.  Sizes  and  grounds:  No.  50,  Vi No.  75,  %  No.  100, 
1"  (for  uses  such  as  exterior  stucco,  acoustical  plaster  and  radiant 
heat  plaster). 


Size 

Pieces  per  Carton 

Net  Wt.  per  1,000  Ft. 

*  #50  — ¥z" 

25 

184 

*  #75  — %" 

25 

204 

*  #100— r 

25 

204 

Lengths:  8'2"  and  10' 


Non-stock,  special  order  only 


1 


Designed  to  relieve 
stresses  and  strains  and 
to  minimize  cracking  in 
large  gypsum  plaster  and 
cement  plaster  areas. 
Also,  provides  ground  to 
assure  proper  plaster  or 
stucco  thickness.  Ex¬ 
panded  flange  made  of 
26  gage  Galvanized 
steel.  Also  available  in 
zinc  alloy. 


Grounds 

Length 

Pieces  per  carton 

Net  Wt.  per  1,000  ft. 

¥2" 

10 

24 

293 

%" 

10 

24 

359 

*  7/8" 

10 

24 

397 

♦  y, 

10 

24 

397 

*  l¥e" 

10 

24 

397 

*  1¥a" 

10 

24 

397 

*  Non-stock,  special  order  only 


NO.  30  EXPANSION  JOINT 


A  one-piece  joint  for  in¬ 
side  corners  designed  to 
expand  and  contract 
with  the  movement  of 
plastered  walls  and  ceil¬ 
ings.  Made  of  26  gage 
Galvanized  steel.  Zinc 
alloy  on  special  order. 


Grounds 

Length 

Pieces 
per  carton 

Net  Wt.  per 

1,000  ft. 

*  V2" 

10 

24 

293 

*  %" 

10 

24 

359 

*  7/8" 

10 

24 

397 

*  Non-stock,  special  order  only 


NO.  40  EXPANSION  JOINT 


Made  in  two  sections, 
the  No.  40  Expansion 
Joint  can  be  adjusted 
from  Va"  to  s/a".  Made 
in  26  gage  Galvanized 
steel.  Also  available  in 
zinc  alloy. 


Grounds 


¥2" 

3/4" 

*  7/8" 

*  1" 
*  1V4" 


Length 

Pieces  per  carton 

Net  Wt.  per  1,000  feet 

10 

15 

477 

10 

15 

515 

10 

15 

533 

10 

15 

552 

10 

15 

590 

*  Non-stock,  special  order  only 
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FLOOR 
AND  CEILING 
RUNNERS 


PRONGED  RUNNER 
#150 

A  fast  and  easy 
method  of  attaching 
3/4"  channel  studs.  Can 
also  be  used  as  a  floor  runner 
where  metal  base  is  not  spec¬ 
ified.  20  gage  Galvanized  steel. 


Length 

Pieces  per  carton 

Wt.  per  1,000  feet 

10' 

: 

197  lbs 

FLOOR  RUNNER 
#151 

Simplifies  erection  of  hollow 
partitions  using  stud  widths 
from  2"  to  6".  Prongs  are  4" 
apart  for  stud  spacings  of  12", 
16"  or  24".  Available  in  two 
grounds  —  1"  flange  and  Vi" 
flange.  Made  from  20  gage  gal¬ 
vanized  steel;  in  10'  lengths  and 
supplied  10  pieces  per  bundle. 


Type 

Partition 

W 

X 

Y 

Wt.,1000  Ft. 

•  No.  151A 

Metal  Lath 

1X«" 

1" 

353 

*  No.  151B 

Gypsum  Lath 

'xr 

1%" 

1" 

370 

*  No.  151C 

Metal  Lath 

1XS 

V* 

284 

*  No.  1510 

Gypsum  Lath 

’XT 

1%" 

v%n 

301 

•  Non  stock,  special  order  only 


FLOOR  RUNNER 
=  152 

Combination  runner,  base  and 
screed  for  thin-wall  solid  par¬ 
titions.  Prongs  on  4"  centers 
assure  accurate  spacing  for  3A  " 
channel  studs.  Flanges  are  1" 
or  as  desired.  Made  from 
20  gage  galvanized  steel  in  10' 
lengths  and  supplied  10  pieces 
per  bundle. 


Type 

Partition 

W 

X 

Y 

Z 

Wt.,1000  Ft. 

*  No.  152A 

Metal  Lath 

Va* 

2" 

r 

552 

*  No.  152B 

Metal  Lath 

V." 

Va" 

V/a" 

i" 

587 

*  No.  152C 

Metal  Lath 

Va" 

Va" 

V 

Xt" 

362 

*  No.  152D 

Metal  Lath 

%" 

.Va" 

2  Va" 

xr 

397 

*  Non  stock,  special  order  only 


CEILING 
“Z”  RUNNER 
(Style  CZ-25)  * 

Small  flange  has  %o  x  slotted 
holes  for  attaching  to  ceiling  with 
stub  nails  or  rawl  drives.  Lower 
flange  has  rectangular  holes  on 
2"  centers  to  receive  %"  channels. 
Made  from  26  gage  galvanized 
steel,  furnished  in  10'  lengths.  Sup¬ 
plied  50  lengths  to  the  bundle  and 
25  bundles  per  skid.  220  lbs  per 
1,000  feet. 

*  Non-stock,  special  order  only 


CEILING 
“L”  RUNNER 
(Style  CL-25)  * 

Used  for  studless  partitions, 
lath  ties  directly  to  this  runner. 
Can  also  be  used  as  floor  run¬ 
ner  where  metal  base  is  elimi¬ 
nated.  %"  leg  has  nail  holes  2" 
on  center.  Vertical  leg  is  21/4" 
with  elongated  holes  for  keying 
of  plaster.  Made  of  26  gage 
galvanized  steel,  supplied  in  10' 
lengths.  Supplied  50  lengths  to 
the  bundle  and  40  bundles  per 
skid.  141  lbs.  per  1,000  feet. 

*  Non-stock,  special  order  only 


FLOOR  “Z”  RUNNER 
(Style  FZ-58)  * 

Attached  to  floor  to  support  •%" 
channel  studs  where  metal  base 
and  clips  are  not  specified.  Bottom 
leg  has  %l»"  x  %"  slotted  holes  on 
2"  centers  for  nailing  to  floor. 
Other  leg  has  rectangular  holes  on 
2 "  centers  to  accommodate  %" 
channel  studs.  Made  from  26  gage 
galvanized  steel,  supplied  in  10' 
lengths.  Supplied  50  lengths  to  the 
bundle  and  40  bundles  per  skid. 
118  lbs  per  1,000  feet. 

*  Non  stock,  special  order  only 


COLD  FORMED  CHANNELS 


Widths 

Lengths 

Weight  per  1 
Painted 

,000  Lineal  Feet 

Galvanized 

Pieces 

per  Bundle 

Bundles 

per  Lift 

%" 

\W 

2- 

16'  and  20' 
16'  and  20' 
16  and  20 

300 

475 

600 

322 

526 

664 

20 

10 

10 

40 

45 

36 

Accurately  formed  from  16  gage  carbon  steel,  Wheeling  Cold 
Formed  Channels  are  rigid  and  provide  for  excellent  workman¬ 
ship.  They  are  furnished  painted  or  cut  from  SofTite  galvanized 
steel. 


BAR  Z  STUD 
AND  TRACK 


BAR  Z  SHOE 


Used  for  holding  studs  in 
place  after  the  studs  are  posi¬ 
tioned  inside  the  track. 


Pieces 

Net  Weight 

Size 

per 

per 

carton 

1,000  feet 

5" 

200 

70 

8" 

200 

110 

BAR  Z  STUDS 


BAR  Z  TRACK 


18  gage  cold  formed  painted 
steel  studs  having  alter¬ 
nately  opposed  triangle  open¬ 
ings  in  the  web.  Standard 
lengths  of  8,  10,  12,  14,  16, 
18,  and  20  feet.  Special 
lengths  available  on  applica¬ 
tion. 


Size 

Pieces 

per 

Bundle 

Net  Weight 
per 

1,000 

feet 

1%" 

10 

240 

2Vz" 

10 

369 

3V4" 

10 

350 

4" 

10 

464 

6" 

10 

620 

DIMENSIONS  AND  PROPERTIES  OF  BAR-Z  STUDS 


2 


18  ga.  Matl. 
.048"  Thick 


DIMENSIONS 


Size 

««2” 

“bM 

“C” 

“d” 

<<gt> 

Mf” 

“8” 

“h" 

“k” 

2v2" 

2.438" 

.594" 

1  250" 

.594" 

.126" 

.343" 

.469" 

1.219" 

1.219" 

31/4" 

3.188" 

.469" 

2.250" 

.469" 

.145" 

.355" 

.500" 

1.594" 

1.594" 

4" 

3.938" 

.844" 

2.250" 

.844" 

.112" 

& 

00 

.500" 

1.969" 

1.969" 

6" 

6.104" 

.813" 

4.479" 

.813" 

.219" 

.571" 

.790" 

3.052" 

3.052" 

An  excellent  floor  and  ceiling 
track  for  hollow  partition 


PROPERTIES 


construction.  18  ga* 
steel  in  standard  1 
10  feet. 

>e  painted 
engths  of 

Size 

Moment  of 
Inertia 

1-1  (in4) 

Section 

Modulus 

1-1  (in3) 

Radius  of 
Gyration 

1-1  (in) 

Area 

(in*) 

Moment  of 
Inertia 

2-2  (in4) 

Section 

Modulus 

2-2  (inn 

Radius  of 
Gyration 

2-2  (in) 

Size 

Pieces 

per 

Bundle 

Net  Weight 

per  2V2" 

1,000  feet 

.1017 

.0834 

1.041 

.899 

.0019 

.0054 

.1414 

l%"  : 

2V2" 

31/4" 

4" 

6" 

10 

10 

10 

10 

10 

240  31/4" 

.1806 

.1132 

1.464 

.809 

.0022 

.0061 

.1562 

369 

350  4" 

.3468 

.1761 

1.698 

1.168 

.0025 

.0064 

.1413 

464 

620  6" 

1.1650 

.3817 

2.835 

1.415 

.0089 

.0156 

.2480 

BAR  Z  STAGGERED  STUD  CLIP 


A  galvanized  clip  used  with 
3 lA"  or  4"  snap-in  track 
and  2 Vi"  Bar  Z  Studs  to 
speed  construction  of  the 
Staggered  Stud  Partitions. 


Pieces  per  carton 

Net  Wt. 
per  1000  pcs. 

*  500 

30  lbs 

*  Non-stock,  special  order  only 


GALVANIZED  SNAP-IN  TRACK 

Eliminates  the  need  for  shoes  and  trou¬ 
blesome  shoe  tying  because  of  the  ex¬ 
clusive  design.  A  full  1%”  deep,  this 
track  has  die-formed  slots  every  two 
inches.  This  makes  it  possible  to  swiftly 
and  securely  install  studs  merely  by 
placing  them  at  the  proper  position  on 
the  track  and  snapping  them  into  place 
with  an  easy  twisting  motion.  And  be¬ 
cause  the  track  is  clearly  marked,  you 
position  studs  without  constant  measur¬ 
ing.  Made  from  22  gage  galvanized 
steel. 


Size 

Length 

Pieces 
per  Bundle 

Weight  per 
1000  Feet 

Bundles 
per  Lift 

2V2" 

10' 

10 

449 

27 

3V4m 

10' 

10 

458 

21 

4" 

10’ 

10 

546 

18 

9 


WIRE,  CLIPS 
AND  NAILS 


CLIPS 

FOR 

GYPSUM  LATH 


JX  Clip 

Field  clip  attaches 
3/»"  or  Vi"  gypsum 
lath  to  Wheeling’s 
Bar  Z  studs  and  CR 
channel  studs. 


Pieces  per  carton 

Weight  per  carton 

*  1,000 

16  lbs 

•  Nonstock,  special  order  only 


C  Clip 

Bridge,  Field  and  Resilient 


0  'V  M 


C-l — Nailed  to  wood  studs  provides  ex¬ 
cellent  resilient  construction.  Same  clip 
used  as  bridge  clip  to  connect  %"  or  Vi" 
joining  gypsum  lath  sheets.  Also  used  as 
field  clip,  to  attach  lath  to  welded  wire 
studs. 


C-2  —  Same  as  Type  C-l  except  for  V/'  or 
tt"  thickness  lath. 

Pieces  per  carton 

Weight  per  carton 

*  1,000 

25  lbs 

*  Non  stock,  special  order  only 

DUO- 

DUTY 

CLIP 

*1 

IT JL 

1  ' 

Serves  two  purposes  —  for  attachment  of 
•%"  gypsum  lath  to  lVi"  and  2"  cold 
rolled  channels  and  Bar  Z  studs;  also  for 
connecting  sheets  of  %"  gypsum  lath. 


Pieces  per  carton 

Weight  per  carton 

500 

34 

JF  Clip 

L 

Finishing  clip  elim¬ 

inates  wire  tying  by 

engaging  track  at 

ceiling,  locking  top 

course  of  lath  in 

place. 

Pieces  per  carton 

Weight  per  carton 

*  1,000 

11  lbs 

*  Non-stock,  special  order  only 


REZ  CLIP 


The  most  economical  attachment  for  %" 
lath  directly  to  Wheeling’s  Bar  Z  studs  for 
Resilient  Wall  Construction. 


Pieces  per  carton 

Weight  per  carton 

*  1,000 

22  lbs 

*  Non-stock,  special  order  only 


SF  Starter-Finisher  Clip 


^5 

Drives  under  parti¬ 
tion  track.  Starts 
initial  course  of  lath 
and  finishes  at  ceil¬ 
ing  line. 

Pieces  per  carton 

Weight  per  carton 

500 

7 

BCR  Clip 

Drive-in  Resilient 

Starter-Finisher 

Drives  under  parti¬ 
tion  track.  Main¬ 
tains  resilience  of 
starting  and  finish¬ 
ing  of  lath. 

Pieces  per  carton 

Weight  per  carton 

*  500 

12 

*  Non-stock,  special  order  only 


TIE  AND  HANGER  WIRE 
(Straightened  and  Cut 
or  Coiled) 


This  wire  is  annealed  for  strength  and 
galvanized  for  long  life. 


Gage 

Decimal  Thickness 

Feet  per  pound 

8 

.162 

14.3 

9 

.1483 

17.1 

Catchweig 

ht  Coils  — 50  lb 

Straightened  and  Cut  (12') — 100  lb  Bundles 


HANK  TIE  WIRE 


Quality  zinc  coated  tie 
wire  possesses  unusual 
strength,  yet  is  soft  and 
easy  to  handle.  Packed  in 
a  specially  designed  car¬ 
ton.  The  wire  is  bent  U- 
shaped,  and  the  whole 
hank  enclosed  in  a  special 
carton  to  keep  the  wire 
clean  and  dry.  Wrapping 
is  arranged  so  that  the  car¬ 
ton  may  be  opened  at  one 
end  and  a  handful  of  wire 
withdrawn  without  un¬ 
wrapping  the  entire  pack¬ 
age.  Each  carton  of  Hank 
wires  weighs  25  lbs.  and 
contains  approximately 
1 ,000  pieces.  48"  long 
and  available  in  16  and 
18  gage. 


Gage 

Decimal  Thickness 

Feet  per  pound 

16 

.0625 

96.0 

18 

.0475 

166.2 

Catchweight  Coils  — 50  lb 
Straightened  and  Cut  (30") — 25  lb  Bundles 


STUB  NAILS 


Made  of  a  special  hard  steel.  Ideal  for 
nailing  track  to  concrete  floors  or  fasten¬ 
ing  corner  bead  and  lath  where  they  lap 
over  brick,  tile  or  concrete.  Available  in 
bags  and  25-lb.  cartons  (not  bagged). 


Length 

No.  per  bag 

Wt.  per  bag 

Vi" 

2,000 

6  lbs 

2.000 

8  lbs 

V4" 

1,000 

4  lbs 

1" 

1,000 

7  lbs 

10 


DRY  WALL 
TRACK  AND  STUDS 


By  using  Wheeling  Dry  Wall  Track  and  Studs  for  dry  wall 
installations,  you  are  assured  of  a  fast,  economical  and  dur¬ 
able  installation.  The  track  and  studs  are  the  only  elements 
needed  to  form  a  base  for  the  gypsum  lath.  Studs  are  easily 


installed,  set  them  in  the  track  and  twist  into  place.  Shoes, 
wire  tying  and  clips  are  un-needed.  Cost  savings  are  realized 
in  both  labor  and  materials. 


DRY  WALL  DRY  WALL 

TRACK  V-BEAD 


DRY  WALL 
STUDS 


DW  and  CW  Studs  formed  from  hot- 
dipped  galvanized  steel,  available  in  25, 
20  and  18  gage.  There  are  wide  flanges  for 
screw  attachment  of  collateral  material  as 
well  as  convenient  openings  for  wire  and 
conduit  installation.  Custom  lengths  avail¬ 
able  6'  minimum  to  24'  maximum. 


DRY  WALL 

7/b"  FURRING  RUNNER 


Furring  Channels  are  made  of  hot-dipped 
galvanized  steel,  with  a  knurled  web  and 
hemmed  edge.  It’s  designed  for  screw 
attachment  of  collateral  material.  The 
wings  are  knurled  and  Vi"  wide  for  easy 
attachment  to  all  types  of  masonry  walls 
or  suspended  support  members.  Furring 
channels  are  available  in  standard  lengths 
of  12'. 


Track  for  Studs  is  made  of  hot-dipped  gal¬ 
vanized  steel.  This  component  is  designed 
for  floor  or  ceiling  application,  and  is 
available  in  standard  lengths  of  10',  in  25, 
20  and  18  gage. 


DRY  WALL 
J-BEAD 


J-Beads  serve  as  square  nose  metal  trim 
for  protection  around  wall  openings,  win¬ 
dows  and  doors,  and  for  use  as  mouldings. 
They  are  available  for  use  with  3/s",  Vi" 
and  5/s "  wall  board.  Standard  lengths: 

8'  and  10'. 


V-Beads  are  for  protecting  external  cor¬ 
ners  and  provide  proper  grounds  and 
screed  for  the  cement  compound.  Stand¬ 
ard  lengths:  8'  and  10'. 


For  information  on  our  Drywall  Products, 
contact  our  sales  office  (listed  on  the  back) 
closest  to  you. 


o 
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OTHER 

BUILDING  MATERIAL 
PRODUCTS 


GALVANIZED  ZIGZAG 
WALL  TIES 


The  high  quality  steel  used  in  these  Wall 
Ties  and  their  excellent  design  make  them 
longer  lasting  and  easier  to  work  with. 
They  are  punched  with  nail  holes  making 
them  suitable  for  either  brick  veneer  or 
solid  brick  construction. 


Size 

Packaged 

Net  Weight 

7/a"  x  7" 

Cartons  of  1,000 

27  lbs 

ASHPIT 
AND 

CLEANOUT 
DOORS 

One  of  the  sturdiest  doors  of  its  kind.  It 
has  the  desired  dimensions.  It  will  stand 
up  for  the  life  of  the  building  though  low 
in  cost.  Packed  6  per  carton. 


Shipping  Wt. 

Opening 

Size 

per  100  pieces 

Dimensions 

8"  x  8" 

290  lbs 

7%"  x  7%" 

WALL 

PLUGS 


They  are  the  best  choice  for  building  job 
because  they  are  constructed  from 
Wheeling  Galvanized  SofTite  steel  and  de¬ 
signed  with  corrugations  that  hold  nails  in 
a  tight  grip.  The  sides  are  closed  to  pre- 
vent  entry  of  wet  mortar.  


Size 

Packaged 

Net  Weight 

2V2"  x  2Va" 

Cartons  of  500 

43  lbs 

MORTAR 

AND 

BRICK  HODS 


% '  V 


Mortar  Hods 

Brick  Hods 

Dimensions 

11"  x  11"  x  22" 
(inside) 

7"  x  7"  x  2 \W 

Shipping  Wt. 
per  each 

11  lbs 

Packaging 

3  per  bundle 

4  per  bundle 

GALVANIZED  WINDOW  WELLS 

Both  the  Round  and  Straight  type  Window 
Wells  are  made  from  galvanized  corru¬ 
gated  steel  sheets.  They  are  top  rolled  to 
provide  a  smooth,  rigid  appearance.  Edges 
are  turned  and  holes  are  provided  for 
fastening.  Available  in  12",  18",  24",  30" 
and  36"  heights. 


SALES  OFFICES  AND  WAREHOUSES 


ATLANTA,  GA.  30340 

De  Kalb  Bldg— North  Park 

2801  Clearview  Place,  N.E.  (404)  458-0093 

BOSTON,  MASS.  01801 
10  Wheeling  Ave.  (617)  935-5550 

BUFFALO,  N.Y.  14225 

1722  Walden  Ave.  (716)  896-7444 

CHICAGO,  (ITASCA),  ILL.  60143 
1550  Bryn  Mawr  Ave.  (312)  773-0640 

COLUMBUS,  OHIO*  43212 
1100  Steel  wood  Rd.  (614)  486-4318 

DETROIT,  MICH.  48126 
6410  Miller  Road  (313)  584-2005 

GRAND  JUNC.,  COLO.‘  81501 
2749  U.S.  Highway  50  (303)  243-1156 

HOUSTON,  TEXAS  77027 

5050  Westheimer  Bldg.  (713)  622-0040 

KANSAS  CITY  (LENEXA),  KAN.  66215 
9801  Alden  Road  (913)  888-4900 

LOUISVILLE,  KY.  40210 

1424  S.  15th  Street  (502)  634-0541 


MINNEAPOLIS,  MINN.  55418 
340  27th  Ave.,  N.E.  (612)  789-7233 

NEW  ORLEANS,  LA.  70119 
Tulane  Bldg.  (504)  822-5460 

NEW  YORK,  N.Y.  (212)  784-8580 
Jamesburg,  N.J.,  Wheeling  Rd.  08831 
Phone  (609)  655-3553 

OAKLAND,  CALIF.  94611 

1880  Pleasant  Valley  Ave.  (415)  653-8386 

PHILADELPHIA,  PA.  (215)  329-1600 
Jamesburg,  N.J.,  Wheeling  Rd.  08831 
Phone  (609)  655-3553 

RICHMOND,  VA.  23224 

1600  Jefferson  Davis  Hwy.  (703)  232-8916 

STATESVILLE,  N.C.  *  23677 
Industrial  Drive  (704)  872-2471 

ST.  LOUIS,  MO.  63110 

722  S.  Vandeventer  Ave.  (314)  531-3900 

TAMPA,  FLA.  *  33619 

1801  Massaro  Ave.  (813)  621-3461 

WHEELING,  W.VA.  26003 
1134  Market  Street  (304)  234-2346 

‘Warehouse  only 


Wheeling  Corrugating  Company 


A  DIVISION  OF  WHEELING -PITTSBURGH  STEEL  CORPORATION 
Wheeling,  West  Virginia 


WC-395R-1 


C-73 


Printed  in  U.S. A. 


Wheeling  Steel  Stud 
and  Furring  System 

For  installing  Curtain  Walls  •  Dry  Wall 
•  Lath  and  Plaster  -Thin  Coat 


Wheeling  Corrugating  Company 


A  DIVISION  OF  WHEEL**;  -  PITTSBURGH  STEEL  CORPORATION 
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DW  and  CW  Studs  of  the  non-load  bearing  channel 
type  are  made  of  hot-dipped  galvanized  steel  and  have 
telescoping  design  for  self-splicing.  There  are  wide 
flanges  for  screw  attachment  of  collateral  material  as 
well  as  convenient  openings  for  wire  and  conduit  in¬ 
stallation.  Custom  lengths  available  6'  minimum  to 
24'  maximum. 


Floor  and  Ceiling  Track  for  Studs  are  made  of  hot- 
dipped  galvanized  steel.  This  component  is  designed 
for  floor  or  ceiling  application,  and  is  available  in 
standard  lengths  of  12'. 


Furring  Channels  are  made  of  hot-dipped  galvanized 
steel,  with  a  knurled  web  and  hemmed  edge.  It’s 
designed  for  screw  attachment  of  collateral  material. 
The  wings  are  knurled  and  Vi"  wide  for  easy  attach¬ 
ment  to  all  types  of  masonry  walls  or  suspended 
support  members.  Furring  channels  are  available  in 
standard  lengths  of  12'. 


V-Beads  are  for  protecting  external  corners  and  pro¬ 
vide  proper  grounds  and  screed  for  the  cement  com¬ 
pound.  They  are  made  of  electro-galvanized  steel, 
and  are  knurled.  Four  flange  sizes  provide  low  cost 
material  for  standard  job  requirements.  Standard 
lengths  7',  8'  and  10'. 


J-Beads  serve  as  square  nose  metal  trim  for  protec¬ 
tion  around  wall  openings,  windows  and  doors,  and 
for  use  as  mouldings.  They  are  available  for  use  with 
V2 "  and  ye"  wallboard.  Standard  lengths  7',  8' 
and  10'. 
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The  Wheeling  Steel  Stud  and  Furring  System  has  been  designed 
to  make  your  job  more  profitable  and  efficient.  As  you  can  see 
from  the  data  in  this  brochure,  it  is  a  simple, 
yet  highly  effective  way  to  install  walls  and  ceilings. 

It  utilizes  five  advanced  design  features: 


SYSTEM  FEATURES 

The  Wheeling  system  is  a  lightweight  system  of 
galvanized  steel  framing  for  walls  and  ceilings.  Every 
feature  that  speeds  or  facilitates  application  and  as¬ 
sures  maximum  quality  has  been  included  . . . 

□  FORMED  FROM  GALVANIZED  STEEL.  All  Wheel¬ 
ing  studs,  track  and  furring  channels  are  made  of 
controlled  hot-dipped  galvanized  steel.  It  is  not 
electro-galvanized  or  painted. 

ALL  STUD  SIZE  REQUIREMENTS.  Wheeling  studs 
come  in  1%",  2V2",  3V4",  3% "  and  4"  sizes.  With 
Wheeling  you  can  call  on  one  source  for  all  job 
requirements. 


□  KNURLED  TRACK  LEG  SURFACES.  Wheeling  fur¬ 
nishes  1"  and  1%"  leg  heights  for  drywall  track.  Both 
types  have  the  leg  surface  knurled  for  easy  screw 
alignment  and  penetration. 

□  ACCURATE  TRACK  ALIGNMENT.  Wheeling  track 
is  furnished  with  a  half  diamond  notch  at  each  end, 
and  a  full  diamond  notch  12"  from  each  end.  The  in¬ 
staller  can  strike  one  (1)  line  at  the  center  of  the  parti¬ 
tion  and  align  the  track  with  the  diamond  notches. 

□  LARGE  KNURLING.  This  provides  a  guide  for  posi¬ 
tive  screw  alignment.  Screws  penetrate  straighter, 
easier  and  hold  tighter.  Besides  cutting  installation 
costs,  you  reduce  material  costs  because  larger 
knurls  permit  the  use  of  less  expensive  attachment 
screws. 


technical  data 

Physical  and  Structural  Properties  of  Non  Load-Bearing  Studs. 

DRY  WALL  STUDS®— (t  =  0.0209")  Base  Metal  Thickness  (25  gage) _ 


Type 

Size 

Weiaht 

Net  Area 

About  X-Axis 

About  Y-Axis 

(In.) 

ft  vi^l  II 

Lb./ Ft. 

In.2 

lx  In.  4  © 

Sx  ln.3 

Rx  In.® 

ly  In.  *  © 

Ry  In.  ® 

A 

1% 

0.3370 

0.0822 

0.04536 

0.04818 

0.6887 

0.02023 

0.5137 

B 

21/2 

0.3943 

0.0861 

0.11970 

0.08085 

1.0267 

0.02181 

05098 

c 

3% 

0.4762 

0.1097 

0.28100 

0.13825 

1.4341 

0.02888 

0.4947 

D 

4 

0.5035 

0.1175 

0.35362 

0.15925 

1.5653 

0.03061 

0.4888 

DRY  WALL  STUDS®— (t  =  0.0359")  Base  Metal  Thickness  (20  gage) 


Type 

c;7P 

Weight 

Lb. /Ft. 

Net  Area 

About  X-Axis 

About  Y-Axis 

DIZc 

(In.) 

In.2 

lx  In.  4  0 

Sx  ln.3 

Rx  In.® 

ly  In.  «  © 

Ry  In.® 

B 

21/2 

0.6735 

0.1469 

0.21108 

0.15178 

1.0197 

0.03728 

0.5109 

c 

3  Vs 

0  8142 

0.1873 

0.49570 

0.25629 

1.4272 

0.04954 

0.4957 

D 

4 

0.8612 

0.2007 

0.62353 

0.29430 

1.5581 

0.05252 

0.4897 

©  The  Values  of  "I”  were  determined  for  Deflection  Calculations. 

®  The  Sectional  Properties  were  computed  on  the  basis  of  Fy  s 

©  Radius  of  Gyration  Shown  la  based  on  Gross  Unreduced  Section. 
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Deflection 

Limitation 

Stud 
Spacing 
(in  inches) 

Stud  Depth  and  Thickness  (in  inchest 

t  =  0.02095 

t  =  0.03595 

1% 

2Vt 

35/8 

4 

2v2 

3% 

4 

h/240 

12 

8'-5" 

11 '-7" 

1 5'-5" 

1 6'-8" 

14'-0" 

18'-8" 

20'-2" 

(Brittle) 

16 

7'-7" 

10'-6" 

14'-0" 

15'-1" 

12'-9" 

17'-0" 

18'-4" 

24 

6'-8" 

9'-2" 

1 2'-3" 

13'-2" 

11 '-2" 

14'-10" 

16'-0" 

h/120 

12 

1 0'-7" 

14'-7" 

1 9-5" 

20'-0" 

17'-8" 

23'-6" 

25-5" 

(Flexible) 

16 

9'-7" 

1 3'-3" 

1 7'-8" 

19'-0" 

1 6'-1 " 

21  -4" 

23 '-0" 

24 

8'-5" 

1 1  '-7" 

1 5'-4" 

16'-9" 

14'-0" 

18'-8" 

20'-2" 

erties  only  to  contorm  to  the  load  and  deflection  criteria  specified  in 
Section  2312  (b)  of  the  Uniform  Building  Code,  latest  adoption. 

2.  Other  criteria  is  as  follows: 
a)  Shear  Stress  in  Webs: 

For  h/t  not  greater  than  547  /  V  fy: 

Fv  =  152  V  fy  with  a  maximum 
h/t  of  0.40  fy 
For  h/t  greater  than  547  /  V  fy: 

Fv  =  83,200 
(h/t)* 


b)  Bending  Stress  in  Webs: 

Fbw  =  520,000 
(h/t)* 

3.  To  determine  “h/t”,  Web  Cutouts  are  neglected. 

4.  Maximum  Steel  Bending  Stress  — 26.6  KSI  —  Includes 
allowable  increase  due  to  wind  or  earthquake. 

5.  Base  Metal  Thickness. 


Allowable  Non-Load  Bearing  Exterior  Wall  Heights  Based  on  Stud  Properties  only  for 
0.0209-inch  and  0.0359-inch  Galvanized  Studs. 


Wind 

Pressure 

Stud  Depth  and  Thickness  (in  Inches) 

t  =  0.0209  =  25  Ga. 

t  =  0.0359  =  20  Ga. 

1% 

2% 

3% 

4 

2  Vi 

3% 

4 

12"  O.C. 

L/120 

L/240 

L/120 

L/240 

L/120 

L/240 

L/120 

L/240 

L/120 

L/240 

L/120 

L/240 

L/120 

L/240 

15PSF 

7'-4" 

5-10" 

9'-10" 

8'-1 " 

12'-10" 

10'-8" 

13-9" 

ir-7" 

12'-4" 

9 '-8" 

16'-4" 

12'-11" 

1 7-7" 

14'-0" 

20  PSF 

6'-6" 

5'-4" 

8'-6" 

7'-4" 

ir-i" 

9'-8" 

ir-11" 

1 0'-6" 

11#-1" 

8'-9" 

14'-9" 

ir-9" 

16'-0" 

12'-8" 

25  PSF 

5-10" 

4'-10" 

7'-7" 

6'-9" 

9'-10" 

9'-0" 

10'-7" 

9'-10" 

10 '-4" 

8'-2" 

13'-6" 

10'-10" 

14'-6" 

11'-9" 

30  PSF 

5'-4" 

4-7" 

6'-10" 

6'-5" 

9'-0" 

8'-6" 

9'-8" 

9'-1" 

9'-6" 

7'-8" 

12'-4" 

10'-4" 

13'-2" 

ir-o" 

35  PSF 

4'-10" 

4-5" 

6'-5" 

6'-0" 

8'-5" 

8'-0" 

9'-0" 

8'-8" 

8'-9" 

7'-4" 

11 '-5" 

9'-9" 

12'-2" 

1 0'-6" 

40  PSF 

4'-7" 

4'-2" 

6'-0" 

5'-9" 

7'-9" 

7'-8" 

8'-5" 

8'-4" 

8'-2" 

7'-0" 

10'-8" 

9'-4" 

11'-5" 

lO'-O" 

16"  O.C. 

15  PSF 

6'-6" 

5'-4" 

8'-6" 

7-4" 

ir-o" 

9'-8" 

1 1  "-1 1 " 

10'-6" 

1V-0" 

8'-9" 

14'-9" 

11'-9" 

16'-0" 

12'-8" 

20  PSF 

5'-8" 

4'-9" 

7'-4" 

6'-8" 

9'-7" 

8'-9" 

10'-4" 

9'-6" 

lO'-O" 

8'-0" 

13'-0" 

10'-8" 

14'-0" 

ir-6" 

25  PSF 

5'-0" 

4'-6" 

6'-7" 

6'-2" 

8'-7" 

8'-2" 

9'-2" 

8'-10" 

9'-0" 

7'-6" 

11 '-8" 

9'-10" 

12'-6" 

10'-8" 

30  PSF 

4'-7" 

4'-2" 

6'-0" 

5'-9" 

7'-9" 

7'-8" 

8'-5" 

8'-4" 

8'-2" 

7'-0" 

10'-8" 

9'-4" 

11 '-5" 

lO'-O" 

35  PSF 

4'-4" 

4'-0" 

5'-6" 

5'-6" 

7'-4" 

7'-4" 

7'-9" 

7'-9" 

7'-7" 

6'-7" 

9'-10" 

8'-10" 

1 0'-7" 

9'-7" 

40  PSF 

4'-0" 

3'-9" 

5'-2" 

5'-2" 

6'-9" 

6'-9" 

7'-4" 

7'-4" 

7'-0" 

6'-5" 

9'-2" 

8'-6" 

9'-10" 

9'-2" 

24"  O.C. 

15  PSF 

5'-4" 

4'-7" 

6'-1 0" 

6'-5" 

9'-0" 

8'-6" 

9 '-8" 

9'-2" 

9'-6" 

7'-8" 

12'-4" 

1 0'-4" 

13'-2" 

ir-o" 

20  PSF 

4-7" 

4'-2" 

6'-0" 

5'-9" 

7'-9" 

7'-8" 

8'-5" 

8'-4" 

8'-2" 

7/-0" 

10'-8" 

9'-4" 

1V-5" 

10'-0" 

25  PSF 

4'-0" 

3'-10" 

5'-5" 

5'-5" 

7'-0" 

7'-0" 

7'-6" 

7-6" 

7'-4" 

6'-6" 

9'-6" 

8'-8" 

10'-3" 

9'-5" 

30  PSF 

3'-9" 

3'-8" 

4'-10" 

4'-10" 

6'-5" 

6'-5" 

6'-10" 

6'-10" 

6'-8" 

6'-0" 

8 '-8" 

8'-2" 

9'-4" 

8'-9" 

35  PSF 

3'-6" 

3'-6" 

4'-6" 

4'-6" 

5'-10" 

5'-10" 

6'-5" 

6-5" 

6'-2" 

5'-9" 

8-0" 

7'-8" 

8 '-7" 

8-5" 

40  PSF 

3'-4" 

3'-4" 

4'-2" 

4'-2" 

5'-6" 

5'-6" 

5'-10" 

5'-10" 

5'-9" 

5'-7" 

7/-6" 

7-5" 

8'-0" 

8'-0" 

DESIGN  CRITERIA 

1.  Section  properties  for  stress  and  deflection  have 
been  computed  on  the  basis  of  the  A.I.S.I.  Speci¬ 
fication  for  the  Design  of  Cold-Formed  Steel 
Structural  Members,  1968  Edition. 

2.  Fy  =  33  ksi.  Fs  =  20  ksi. 

3.  The  values  of  I  were  determined  for  deflection 
calculations. 

4.  Values  shown  are  based  on  collateral  wall  ma¬ 
terials  furnishing  adequate  lateral  support  to  the 
studs  in  the  plane  of  the  wall. 


5  No  Axial  Loads  permitted. 

6.  Building  code  requirements  should  be  followed 
as  to  maximum  design  heights  and  maximum 
deflections. 

7.  The  limiting  heights  are  based  on  the  sectional 
and  structural  properties  of  the  studs  alone,  with 
no  consideration  of  the  composite  action  of  the 
studs  and  collateral  materials. 

8.  Values  shown  are  based  on  the  criteria  that  the 
studs  and  track  are  securely  fastened  to  each 
other. 


Specifications 


SIZE 

(A) 


DW  STUD 


J 


T 

IK. 

J_ 


1%" 

216" 

X2Va" 

3%" 


1% 

2Vi " 

$314" 

3%*' 


1% 


CW  STUD  -  20  GA. 


T 

1 


214' 

3% " 

4" 


h 

n 

1K.1 

il 


1^1  CW  TRACK  -  20  GA. 

11 


] 


DW 
FURRING 
RUNNER 


r/«'‘ 


NO.  STANDARD  LENGTHS 


PACKAGING 


PCS.  PER 
BOLE. 


BDLS. 
PER  SKID 


S158 

S250 

S325 

S358 

S400 


8,9 

8,9,10 

8,9, 10,11 ,12,14,16 
8,9, 10, 11 ,12,14,16 


T158A 
T158B 
T  250A 
T250B 
T325B 
T358A 
T358B 
T400A 
T400B 
(A-1  Leg- 
M  V  Leg) 


12 

12 

12 

12 

12 

12 

12 

12 

12 


CS250  8'  9',  10' 

CS358  8,9,10,11',  12,14,16' 

CS400  8',  9',  10',  11',  12',  14',  16' 

also  to  customer 
specification 


214"  CT250B 

*46"  CT358B 

4"  CT400B 


12' 

12' 

12' 


F78 


12 


20 

10 

10 

10 

10 


GALV.  J.  BEAD 


V*  GRDS.  J601 

14  GRDS.  J602 

H  GRDS.  J603 


7,8,10 
7,8,10' 
7, 8,10' 


20 

20 

10 

10 

10 

10 

10 

10 

10 


WEIGHT 


35 

50 

40 

40 

40 


49 

42 

70 

60 

36 

42 

36 

49 

42 


10 

10 

10 


10 

10 

10 


10 


100 


344 

391 

455 

470 

492 


230 

253 

286 

308 

354 

355 
379 
379 
452 


782 

937 

994 


682 

835 

886 


305 


I  (Ft.  per  Carton) 

1  "  X  1 " 

v5or 

7 , 8 , 10'  504,  504,  500 

1"  x  1  y«  ■ 

V502** 

7',  8',  10’  504,  504,  500 

IVt "  x  V/a 

V503t 

7',  8',  10'  504,  504,  500 

1  V»  "  x  1 V,  • 

V504tt 

7',  8 , 10'  504,  504,  500 

98 

119 

133 

119 


602,  600,  600 
602,  600,  600 
602,  600,  600 


132 

139 

146 


*  V501  for  use  with  H  "  or  ft*  single  layer  wallboard  construction. 

V502  for  use  with  Vi*  or  H"  single  layer  wallboard  construction, 
t  V503  for  use  with  %"  two  layer  wallboard  construction. 
ttV504  for  use  with  clinching  tool  application. 
t  Available  on  special  order. 


How  to  Install 

A  Wheeling  Drywall  Stud  System 

1.  Align  the  ceiling  and  floor  track,  securing  them  in  position  with 
suitable  fasteners,  spaced  not  more  than  24"  O.C.  2.  Position  the  studs 
vertically  in  the  ceiling  and  floor  track.  They  should  not  be  spaced 
further  than  16"  or  24"  O.C. — depending  on  the  thickness  of  drywall 
board  to  be  used.  3.  All  studs  located  adjacent  to  door  and  window 
frames,  partition  intersections  and  corners,  should  be  secured  to 
runner  flanges  by  tight  screw  engagement  through  each  stud  flange 
and  runner. 


4.  Locate  studs  not  more  than  2"  from  door  jambs,  abutting  partitions, 
partition  corners  and  other  construction.  Secure  the  studs  to  the  jamb 
and  head  anchor  clips  of  each  door — or  borrow  light  frame — by  bolt  or 
screw  attachment.  5.  Place  a  cut-to-length  section  of  runner  track, 
with  web  flange  bend  at  each  end,  horizontally  over  metal  door  and 
borrow  light  frames.  Then  secure  by  screw  attachment  to  adjacent 
vertical  studs.  6.  Position  a  cut-to-length  stud  at  the  location  of  vertical 
joints,  over  the  door  frame  header,  extending  to  the  ceiling  runner. 


1.  Anchor  suspended  ceilings  securely  by  using  hangers  attached  to 
the  structural  frame,  or  imbedded  in  concrete  slabs.  Hanger  spacing 
should  not  exceed  4'  along  the  carrying  channels.  2.  Where  spacing 
of  main  supports  exceeds  4',  Wheeling  studs  should  be  used  accord¬ 
ing  to  the  recommendations  of  the  following  chart: 


Type 

of 

Furring 

Center  to  Center 
Spacing 

Wallboard  Thickness 

Main  Support 

Max.  Spacing 
Center  to  Center 

Vi" 

F-78  Furring  Runner 

24" 

24" 

4' 

S-158  Steel  Stud 

24" 

24" 

5' 

S-250  Steel  Stud 

24" 

24" 

6' 

S-358  Steel  Stud 

24" 

24" 

8' 

Max.  DW  Furring 
Runner  spacing 


3.  Position  ceiiing  furring  runners  and  drywall  studs  at  right  angles  to 
the  carrying  channels  or  main  support  members,  and  securely  fastened. 
End  splices  should  be  made  by  telescoping,  or  nesting,  no  less  than 
8"  and  securing  by  wire  tying.  4.  The  application  of  gypsum  board 
should  be  made  with  the  long  dimension  of  the  board  at  right  angles 
to  the  furring  runners  wherever  practical,  and  where  a  fire  rating  is 
required.  End  joints  should  be  centered  over  furring  runners  (where 
back  blocking  is  used,  float  end  joints  between  furring  runners),  neatly 
fitted  and  staggered.  Support  all  cut-outs  made  in  the  gypsum  board 
in  the  ceiling.  Use  a  maximum  12"  O.C.  spacing  for  screw  fasteners  in 
the  field  of  the  board,  and  12"  O.C.  along  abutting  ends  or  edges. 

Screw  heads  should  be  slightly  depressed  below  the  board’s  surface, 
and  screws  should  not  be  placed  closer  than  %"  from  the  ends  and 
edges  of  the  board. 


SALES  OFFICES 
AND 

WAREHOUSES 


WC  394R-2  E71 


Atlanta,  Ga. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Chicago,  III. 
Columbus,  Ohio 


Detroit,  Mich. 
Houston,  Texas 
Kansas  City,  Mo. 
Louisville,  Ky. 

Los  Angeles,  Calif. 


Minneapolis,  Minn 
New  Orleans,  La. 

New  York,  N.  Y. 
(Jamesburg,  N.  J.) 

Orlando,  Fla. 


Oakland,  Calif. 
Philadelphia,  Pa. 

(Jamesburg,  N.  J.) 

Richmond,  Va. 

San  Francisco,  Calif. 


Statesville,  N.  C. 
St.  Louis,  Mo. 
Wheeling,  W.  Va. 


Wheeling  Corrugating  Company 

A  DIVISION  OF  WHEELING-PITTSBURGH  STEEL  CORPORATION 
WHEELING,  WEST  VIRGINIA  26003 


Litho  in  USA. 


Wheeling 
Steel  Framing 

The  new  cost-cutting  system 


Wheeling 

CORRUGATING  COMPANY 

A  DIVISION  OF 
WHEELING  -  PITTSBURGH 
STEEL  CORPORATION 


4^ 


±v  ivrf*;  4/ 


.  ft  ■*  *  I 


For  use  in  the  construction  of 
commercial,  institutional 
and  residential  buildings 


WHEELING  STEEL  FRAMING 


A  sophisticated  building  concept 
that  lowers  costs . . . 
speeds  construction 

Wheeling  Steel  Framing  is  a  lightweight  struc¬ 
tural  framing  system  ideally  suited  for  wall, 
roof  and  floor  construction.  Designed  primarily 
for  buildings  where  flexibility  of  design  and 
ease  of  installation  are  deciding  factors  in 
ultimate  costs,  Wheeling  Steel  Framing  offers 
architects  and  engineers  a  system  with  proven 
capabilities  for  one  to  three-story  commercial, 
institutional  and  residential  building  require¬ 


ments.  This  sophisticated  and  practical  system 
fills  a  long-standing  need  for  an  effective  and 
economical  means  of  constructing  intermediate 
size  and  light  occupancy  buildings.  Components  f 
of  the  system  include  a  complete  line  of 
studs,  track  and  bridging  . . .  plus  two  types  of 
joists.  All  have  been  designed  to  provide 
complete  design  flexibility  with  a  fast,  low-cost 
structural  frame  to  which  any  surface  material 
can  be  attached.  Its  applications  also  include 
interior  load-bearing  partitions,  exterior  curtain 
walls,  fire  walls,  high  bay  walls,  parapet  walls, 
roof  trusses,  floor  and  roof  joists,  suspended 
ceilings,  cantilevers,  and  doorbuck  reinforcing. 
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WHEELING  STEEL  FRAMING 


The  components 
of  the 
System 


All  components  of  the  Wheeling 
Steel  Framing  System  are  designed 
to  obtain  optimum  performance 
from  the  area  of  steel.  The  physical 
properties  of  the  various  sections 
were  developed  to  achieve  maxi¬ 
mum  rigidity  and  minimum  deflec¬ 
tion  when  loads  are  imposed  upon 
them.  Most  important,  when  com¬ 
pared  on  a  size  and  weight  basis, 
Wheeling  Steel  Framing  Systems 


are  lighter  and  stronger  than  other 
systems  now  available  to  builders! 
And  builders  have  a  wider  variety 
of  gages,  sizes  and  shapes  to 
choose  from. 

Steel  studs  and  joists  will  not 
warp,  shrink  or  swell,  and  they 
form  firm  and  level  surfaces  which 
are  immediately  ready  to  receive 
collateral  materials.  The  rigidity  of 
the  Wheeling  Steel  Framing  System 


Joists 


Cee  Joists 
V/i"  flange 


Channel  Stud 
1"  flange 


Track 

and 

Bridging 


Deep  Leg 
Track 


neyuiar  i  raurv 

and  Bridging 


Studs 

Nailable 

Stud 


Channel  Stud 
1%"  “ 


provides  protection  against  nail 
“pops”  or  plaster  cracks  due  to 
building  movement.  The  Steel 
Framing  System  provides  an  incom¬ 
bustible  building  that  is  not  affected 
by  vermin,  rot  or  climatic  changes. 
And  because  the  components  are 
made  of  steel,  fire  insurance  rates 
generally  are  lower.  The  high 
tensile  steel  is  available  in  two 
finishes:  zinc  chromate  primer  and 
a  weldable  galvanized  finish. 


Note: 

The  technical  data  contained  in  this  catalog  is  based  on 
AISI  Specification  for  the  Design  of  Cold  Formed  Structural 
Members,  1968  Edition.  Physical  and  structural  properties 
were  determined  by  computer.  All  data  was  derived  and 
formulated  by  Dr.  Wei-Wen  Yu,  Associate  Professor  of 
Civil  Engineering,  University  of  Missouri,  Rolla,  Missouri. 


No  information  presented  herein  should  be  used 
to  replace  the  judgment  of  experienced  structural 
engineers. 


Joists 

Joists  are  produced  in  depths  of  6,  8,  9, 10  and  12 
inches.  The  nailable  joist  and  both  types  of  cee 
joists  can  be  furnished  with  a  punched  or 
unpunched  web.  All  are  available  in  either 
galvanized  or  prime  painted  steel.  Joists  are 
manufactured  to  a  minimum  of  6'0"  and  a 
maximum  of  40'0"  lengths. 

Note: 

Exact  dimensional  data  for  Depth  (D),  Flange  (F), 
and  Lip  (L),  refer  to  physical  and  structural 
properties  on  pages  1 2  and  1 3. 


2  Dia — 10JP14  Thru  6JP18 


Knurled  Top  & 
Bottom  Flanges 


Nailable  Studs 

Produced  in  depths  of  2V2 , 3%  and  4  inch  sizes. 
Furnished  with  a  punched  or  unpunched  web  and 
available  in  galvanized  or  prime  painted  steel. 
Manufactured  to  a  minimum  of  6'0"  and  a  maximum 
of  40'0"  lengths. 

Channel  and  Cee  Studs 

Cee  studs  are  produced  in  depths  of  2V2 ,  3% ,  4 
and  6  inch  sizes,  with  a  1%  inch  knurled  flange  and 
a  V2  inch  return  lip.  Channel  studs  are  produced 
to  the  same  depth  dimensions  but  have  a  1  inch  or 
1  %  inch  knurled  flange  and  no  return  lip.  All  can  be 
furnished  with  a  punched  or  unpunched  web. 
Available  in  galvanized  or  prime  painted  steel. 
Manufactured  to  a  minimum  of  6'  0"  and  a 
maximum  of  40'0"  lengths. 


Track  and  Bridging 

Track — tegular  and  deep  leg — is  produced  to 
v  lodate  all  studs  and  joists.  Designed  for 
ind  ceiling  stud  attachment,  sill  and  fascia. 
v:<  i able  in  galvanized  or  prime  painted  steel, 
fwo  types  of  bridging  are  available  for  joists  and 
studs.  Channel,  produced  in  18  gage  galvanized  or 
pi  me  painted  steel,  and  V  bridging,  produced  in 
16  gage  galvanized. 


••L" 


T 

"D" 

.1 


r  r 


5/32"  Dia.  Holes  \+ — »j 


20  -0"  Standard  Lengths 


% 


Joist  Spacing 


£ 


16"  O.C 


8  -2”  Lengths 


24"  O.C. 


10  -2”  Lengths 


2 
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WHEELING  STEEL  FRAMING 


Compatibility  with 
all  types  of  building 
materials  and 
techniques  of 
construction 


The  Wheeling  Steel  Framing  System 
is  designed  to  accommodate  all 
types  of  exterior  finishing  . . .  from 
traditional  stone  and  brick  to  intri¬ 
cate  metal,  wood  and  concrete 
panels  and  composite  facing  mate¬ 
rials.  And  because  of  its  inherent 
light  weight,  the  Wheeling  System 
will  still  impose  less  weight  on  the 


foundation,  while  providing  the 
required  structural  support. 

Because  interior  wall  finishing 
materials  can  be  nailed  or  screwed 
to  studs,  and  electrical  and  plumbing 
lines  can  be  run  through  these  studs, 
no  restrictions  are  placed  on  the  use 
of  the  System  throughout  the  entire 
structure. 


The  Wheeling  System  provides  components  for  both 
load-bearing  and  non-load-bearing  walls  and  partitions. 
Together  they  offer  the  designer  a  wall  system  that 
allows  him  to  create  any  form  and  finish  he  requires. 
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...  plus  unlimited 
O  design 
versatility 


The  components  which  comprise  the 
Wheeling  Steel  Framing  System  can 
be  combined  for  use  in  virtually  any 
type  of  one  to  three-story  structure. 

In  the  relatively  short  time  since  its 
creation,  the  Wheeling  System  has 
been  used  extensively  in  low-rise 
apartments,  nursing  homes,  town- 
houses,  warehouses,  motels, 
schools,  community  buildings,  and 
many  residences. 


The  joists,  studs  and  bridging, 
basic  components  in  the  System  can 
also  be  used  to  complement  the 
overall  structural  system  of  large 
buildings  employing  steel  or  con¬ 
crete  structural  members. 

The  Wheeling  System  has  also 
found  usage  as  framing  for  pent¬ 
houses,  carports,  garages,  framed 
walkways  and  canopies. 
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WHEELING  STEEL  FRAMING 


Off-site  fabrication 
faster  erection: 
The  savings  are 
significant 


Wall,  floor,  ceiling  and  roof  sections 
made  from  Wheeling  System  com¬ 
ponents  can  be  pre-fabricated  either 
off-site  or  in  a  special  shop  set  up  at 
the  construction  site.  Then  ready  for 
erection,  these  sections  go  in  place 
quickly  and  easily— and  the  savings 
in  time  and  construction  costs  are 
significant 


Available  in  two  finishes— zinc 
chromate  primer  and  a  weldab'e 
galvanized  finish— the  Wheeling 
System  components  are  manufac¬ 
tured  under  strict  quality  control 
standards,  thus  assuring  consistent 
uniformity  from  section  to  section. 


AH  necessary  work  such  as  cutting,  weld¬ 
ing  and  assembly  of  waB.  floor,  and  roof 
components  can  oe  performed  off-site  and 
complete  sections  prefabricated  for 
shipment  to  the  job  site. 


These  recognized  economies  and 
the  speed  with  which  structures  can 
be  made  ready  for  occupancy  have 
resulted  in  a  dramatic  acceptance  of 
Wheeling  Steel  Framing  for  all  types 
of  low-rise  buildings,  both  large  and 
small. 


Other  advantages  of  the  Wheeling 
System  include  its  ability  to  remain 
unaffected  by  termites,  rot  and 
climatic  changes;  a  rigidity  which 
provides  protection  against  nail 
“pops”  or  plaster  cracks  due  to 
building  movement,  an  incombusti¬ 
bility  that  can  provide  for  a  lower 
insurance  rate. 


Entire  panels  are  easily  lifted  into  place  and  erection 
of  a  complete  framing  system  is  accomplished  quickly. 
The  light  weight  of  Wheeling  Steel  Framing  com¬ 
ponents  often  allows  workers  to  lift  complete  sections 

into  place  by  hand. 
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WHEELING  STEEL  FRAMING 


True  compatibility 
in  construction 


The  same  practices  and  techniques 
used  in  the  construction  of  other 
building  systems  can  be  employed 
with  the  Wheeling  Steel  Framing 
System.  Both  interior  and  exterior 
finishing  materials  for  walls,  floor, 
ceilings,  and  roof  can  be  attached 
by  any  one  of  the  conventional 
methods  being  used  in  the  building 
industry  today. 


Drawings  on  these  pages  and 
elsewhere  in  this  catalog  illustrate 
some  of  the  construction  details  of 
how  the  Wheeling  Steel  Framing 
System  is  used  with  all  types  of 
insulation  and  facing  material. 


Other 

*  Typical 
Details 
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LEGEND  (Example) 


joisi  uage 

©  ©  (Z)  © 


Depth  12*  Punched 


r 


1 


PHYS 

CAL  &  STRUCTURAL 

.  PROF 

►ERTI 

ES- 

STEEL  FRAM 

Section 

Designation 

Lip 

In. 

L 

Depth 

in. 

D 

Flange 

in. 

F 

Nomi¬ 

nal 

Gage 

Thick¬ 

ness 

in. 

*  * 
Net 

Weight 
Lbs. 
Per  Ft. 

Net 
Area 
Sq.  In. 

Allowable 
Compres¬ 
sion  Stress 
fc  p.s.i. 

Re 

Moment 

Mx-x 

In.-Lbs. 

Column 

Factor 

1  « 

Axis  1-1 

1  in.4 

S  in.3 

r  in. 
Gross 
Area 

IBLE  JOISTS 

12  JP  12 

12 

2.813 

12 

.1046 

6.957 

1.778 

30,000 

199,294 

.695 

39.859 

6.643 

4.429 

12  JP  14  * 

12 

2.250 

14 

.0747 

4.706 

1.194 

30,000 

129,600 

.613 

25.920 

4.320 

4.341 

10  JP  12 

10 

2.813 

12 

.1046 

6.228 

1.568 

30,000 

152,919 

.767 

25.487 

5.097 

3.742 

10  JP  14 

10 

2.375 

14 

.0747 

4.289 

1.101 

29,619 

100,481 

.681 

16.962 

3.392 

3.689 

10  JP  15 

10 

2.250 

15 

.0700 

3.969 

1.017 

29,700 

92,397 

.667 

15.555 

3.111 

3.672 

9  JP  14 

9 

2.375 

14 

.0747 

4.028 

1.026 

29,619 

86,118 

.722 

13.084 

2.908 

3.343 

9  JP  16 

9 

1.938 

16 

.0600 

3.058 

.774 

30,000 

63,682 

.676 

9.552 

2.123 

3.277 

8  JP  14 

8 

2.375 

14 

.0747 

3.768 

.951 

29,619 

72,517 

.767 

9.793 

2.448 

2.990 

8  JP  16 

8 

1.938 

16 

.0600 

2.850 

.714 

30,000 

53,368 

.722 

7.116 

1.779 

2.930 

6  JP  16 

6 

1.938 

16 

.0600 

2.433 

.594 

30,000 

34,629 

.832 

3.463 

1.154 

2.215 

6  JP  18 

6 

1.875 

18 

.0480 

1.929 

.471 

20,000 

18,284 

.826 

2.743 

.914 

2.214 

I  in.4 


f 


400 

147 

399 

172 

137 

172 

075 


171 

075 


075 

054 


UNPUNCHED  NAILABLE  STUDS 


4  S  15 

4  S  16 
4  S  18 
362  S  15 
362  S  16 
362  S  18 
250  S  16 
250  S  18 
250  S  20 


4 

4 

4 

35/e 

3% 

35/8 

IVi 

2  Vi 

IVi 


2.25 

1.94 

1.81 

2.25 

1.94 

1.81 

1.94 

1.81 

1.75 


15 

16 
18 

15 

16 
18 
16 
18 
20 


.070 

.060 

.048 

.070 

.060 

.048 

.060 

.048 

.036 


2.779 

2.254 

1.770 

2.596 

2.100 

1.645 

1.629 

1.270 

.945 


.797 

.647 

.508 

.745 

.602 

.472 

.467 

.364 

.271 


29,700 

30,000 

20,000 

29,700 

30,000 

20,000 

30,000 

20,000 

19,277 


24,509 

19,211 

9,914 

21,207 

16,555 

8.533 
9,598 
4,928 

3.534 


.975 

.941 

.931 

.990 

.985 

.977 

1.000 

1.000 

.964 


1.650 

1.281 

.991 

1.294 

1.000 

.773 

.400 

.308 

.229 


.825 

.640 

.496 

.714 

.552 

.427 

.320 

.246 

.183 


1.439 

1.407 

1.397 

1.318 

1.289 

1.280 

.925 

.919 

.919 


.136 

.075 

.049 

.136 

.075 

.049 

.074 

.049 

.033 


PUNCHED  NAILABLE  STU 


DS 


nr 


4  SP  15 

4 

4  SP  16 

4 

4  SP  18 

4 

362  SP  15 

m 

362  SP  16 

35/g 

362  SP  18 

3% 

250  SP  16 

2Vi 

250  SP  18 

2Vi 

250  SP  20 

2Vi 

2.25 

1.94 

1.81 

2.25 

1.94 

1.81 

1.94 

1.81 

1.75 


15 

16 
18 

15 

16 
18 
16 
18 
20 


.070 

.060 

.048 

.070 

.060 

.048 

.060 

.048 

.036 


2.679 

2.169 

1.702 

2.496 

2.013 

1.673 

1.598 

1.246 

.927 


.622 

.497 

.388 

.570 

.452 

.380 

.378 

.293 

.217 


29.699 
30,000 
20,000 

29.700 
30,000 
17,043 
30,000 
20,000 
19,277 


24,170 

18,919 

9,758 

20,834 

16,233 

8,026 

9,497 

4,874 

3,495 


.773 
.769 
.765 
.75  7 
.752 
.648 


1.628 

1.261 

.976 

1.271 

.981 

.854 

.396 

.305 

.227 


.814 

.631 

.488 

.702 

.541 

.471 

.317 

.244 

.181 


1.439 

1.407 

1.400 

1.318 
1.289 

1.319 
.925 
.919 
.919 


12  CP  12  EWF 
12  CP  14  EWF  4 
10  CP  12  EWF 
10  CP  14  EWF 
8  CP  14  EWF 
8  CP  15  EWF 
8  CP  16  EWF 
6  CP  15  EWF 
6  CP  16  EWF 


[ 


12  CP  12 
12  CP  14  < 
12  CP  15  * 
12  CP  16 ' 
10  CP  12 
10  CP  14 
10  CP  15 
10  CP  16  * 
8  CP  14 
8  CP  15 
8  CP  16 
8  CP  18 
6  CP  15 
6  CP  16 


12 

12 

12 

12 

10 

10 

10 

10 

8 


2A 

m 

2 A 
2A 
2A 
2A 
2A 
2A 
2  'A 


.105 

.0747 

.105 

.0747 

.0747 

.0673 

.060 

.0673 

.060 


5.858 

4.221 

5.129 

3.701 

3.180 

2.815 

2.509 

2.346 

2.092 


1.598 

1.152 

1.389 

1.003 

.853 

.7543 

.6724 

.6197 

.5528 


30,000 

30,000 

30,000 

30,000 

30,000 

30,000 

30,000 

30,000 

30,000 


178,558 

129,739 

137,312 

99,958 

73,127 

64,779 

56,102 

43,657 

37,666 


Is/. 
Is/. 
Is/. 
Is/. 
Is/. 
Is/. 
Is/. 
Is/. 
Is/. 
Is/. 
Is/. 
Is/. 

|  Is/. 

1% 


12 

14 

15 

16 
12 

14 

15 

16 

14 

15 

16 
18 
15 


6  CP  18 

! A 

!  6 

m 

18 

6  CP  20 

fc 

1  6 

m 

I  20 

4  CP  14 

fc 

;  4 

m 

14 

4  CP  15 

fc  1 

4 

i  154 

15 

4  CP  16 

‘  *  1 

4 

1 H 

16 

4  CP  18 

'  W  i 

4 

1H  1 

18 

4  CP  20 

a  1 

4 

m  i 

20 

362  CP  14 

A 

3H ; 

m 

14 

362  CP  15 

H  [ 

3%  I 

m 

15 

362  CP  16 

1  A 

3tt  j 

is/i  j 

16 

362  CP  18 

A  \ 

3H  | 

m 

18 

362  CP  20 

1  A  | 

3H  1 

m 

20 

.105 
.075 
.067 
.060 
.105 
.075 
.067 
.060 
.075 
.067 
.060 
.048 
.067 
.060 
.048 
.036 
.075 
.067 
.060 
.048 
.036 
.075 
.067 
.060 
.048 
20  .036 
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5.038 

3.636 

3.284 

2.926 

4.309 

3.115 

2.815 

2.509 

2.594 

2.346 

2.092 

1.682 

1.877 

1.675 

1.349 

1.020 

1.776 

1.609 

1.437 

1.158 

.877 

1.6787 

1.5208 

1.359 

1.096 

.830 


1.363 

.984 

.889 

.792 

1.153 

.835 

.754 

.672 

.685 

.620 

.553 

.445 

.485 

.433 

.349 

.264 

.470 

.426 

.381 

.307 

.233 

.443 

.401 

.359 

.289 

.219 


*h  t>  150  Note.  Refer  to  Design  Notes-  Page  31  and  Specifications  Page  27 


30,000 

30,000 

30,000 

30,000 

30,000 

30,000 

30,000 

30,000 

30,000 

30,000 

30,000 

20,000 

30,000 

30,000 

20,000 

20,000 

30.000 

30,000 

30,000 

20,000 

20,000 

30,000 

30,000 

30,000 

20,000 

20,000 


138,624 

101,105 

91,562 

81,784 

104,417 

76,351 

69,187 

61,838 

54,539 

49,463 

44,246 

23,831 

32,350 

28,974 

15,637 

11,892 

20,687 

18,819 

16,887 

9,140 

6,970 

18,062 

16,440 

14,760 

7,996 

6,104 


.5977 

35.712 

5.952 

4.391 

.5327 

25.948 

4.325 

4.411 

.6676 

22.885 

4.577 

3.735 

.5967 

16.660 

3.332 

3.754 

.6773 

9.750 

2.438 

3.077 

.6502 

8.641 

2.159 

3.077 

.6079 

7.581 

1.870 

3.081 

.7529 

4.368 

1.455 

2.379 

.7049 

3.828 

1.256 

2.383 

"T 539 

27.725 

4.621 

4.142 

.466 

20.221 

3.370 

4.166 

.447 

18.312 

3.052 

4.172 

.428 

16.357 

2.726 

4.178 

.612 

17.403 

3.481 

3.521 

.530 

12.725 

2.545 

3.543 

.509 

11.531 

2.306 

3.549 

.488 

10.306 

2.061 

3.554 

.615 

7.272 

1.818 

2.907 

.591 

6.595 

1.649 

2.912 

.567 

5.900 

1.475 

2.917 

.563 

4.766 

1.192 

2.925 

.703 

3.235 

1.078 

2.255 

.675 

2.897 

.966 

2.260 

.670 

2.346 

.782 

2.267 

.614 

1.783 

.595 

2.274 

.821 

1.379 

.690 

1.560 

.821 

1.255 

.627 

1.564 

.823 

1.126 

.563 

1.568 

.822 

.914 

.457 

1.574 

.759 

.697 

.349 

1.580 

.8116 

1.092 

.6021 

1.425 

.8125 

.9933 

.5480 

1.429 

.813 

.892 

.492 

1.433 

.815 

.725 

.400 

1.439 

.794 

.553 

.305 

1.445 

.135 

.074 

.049 

.135 

.074 

.048 

.074 

.048  in' 

▼ 


1.106 

.824 

.745 

.632 


.330 
.252 
.231 
.209 
.312 
.239 
.219 
.197 
,219 
.201 
.182 
.149 
174 
157 
129 
099 
.171 
.156 

141  A 
116  0 


.090 

.161 

.147 

.133 

.109 

.084 


Approximate  weight  for  design  purposes  only 


legend  (Example  _ PHYSICAL  &  STRUCTURAL  PROPERTIES  -  STEEL  FRAMING 


Cee  Section  Gage  1 

Lip 

In. 

Jj 

Depth 

in. 

D 

Flange 

in. 

F 

_ 

Nomi¬ 

nal 

Gage 

Thick¬ 

ness 

in. 

*  * 
Net 
Weight 
Lbs. 
Per  Ft 

Net 
Area 
Sq.  In. 

Allowable 
Compres¬ 
sion  Stress 
fc  p.s.i. 

Re 

Moment 

Mx-x 

In.-Lbs. 

Column 

Factor 

Q 

Axis  M 

Axis  2-2 

(250)  (CJ 
Depth  2ft' 

ISBKBi  Section 

I  Designation 

1  in.* 

S  in3 

r  in. 
Gross 
Area 

1  in.* 

PUNCHED  =rl58  CEE  STU 

DS 

&  JO 

ISTS  (cont 

•) 

250  CP  16 

a 

2  a 

1H 

16 

.060 

1.230 

.329 

30,000 

9,124 

m 

33: 

304 

1312 

.121 

250  CP  18 

ft 

2ft 

l5/. 

18 

.048 

.992 

.265 

20,000 

4,961 

.881 

310 

348 

1.107 

.099 

250  CP  20 

JL 

2ft 

1% 

20 

.036 

.753 

.201 

20,000 

3,800 

,882 

.238 

.190 

1.023 

377 

PUNCHED  =138  CHANNE 

L  STUDS 

6  WP  15 

6 

ik 

15 

.067 

1.588 

.402 

21,947 

18,951 

.516 

2.:?; 

.864 

2.166 

.072 

6  WP  16 

6 

iy. 

16 

.060 

1.415 

.359 

19,773 

15356 

.451 

2315 

.772 

2.170 

.064 

6  WP  18 

6 

m 

18 

.048 

1.136 

.288 

12.758 

7,939 

.435 

1.867 

.622 

2.176 

.052 

-  6  WP  20 

6 

m 

20 

.036 

.857 

2\1 

10330 

4,871 

326 

1.415 

.472 

2.181 

.040 

4  WP  16 

4 

1H 

16 

.060 

1.177 

306 

19,773 

8,748 

320 

.885 

.442 

1.520 

.059 

4  WP  18 

4 

IK 

18 

sm 

.946 

346 

12,758 

4,564 

304 

.716 

358 

1325 

.048 

4  WP  20 

4 

IK 

20 

.036 

.714 

.186 

10331 

2,808 

.408 

.544 

111 

1330 

336 

362  WP  16 

3ft 

IK 

16 

.060 

1.100 

.284 

19,773 

7,618 

311 

.698 

385 

1393 

.056 

-  362  WP  18 

3  ft 

IK 

18 

.048 

.883 

328 

12,758 

3,978 

.495 

.565 

312 

1.400 

.045 

362  WP  20 

3ft 

IK 

20 

.036 

.667 

.173 

10331 

2,450 

.402 

.430 

.237 

1.404 

.034 

250  WP  16 

2  a 

IK 

16 

.060 

.970 

.254 

19,773 

4,708 

.560 

.298 

.238 

1.001 

.051 

250  WP  18 

2 ft 

1% 

18 

.048 

.780 

304 

12,758 

2,467 

.543 

.242 

.193 

1.006 

.041 

250  WP  20 

2ft 

IK 

20 

.036 

.589 

.155 

10331 

1325 

.440 

.185 

.148 

1.012 

332 

PUNCHED  ?rlOO  CHANNEL  STUDS 


6  NP  16 

6 

1 

16 

.060 

1.259 

314 

25,626 

16393 

.525 

1.919 

.640 

2.076 

.026 

6  NP  18 

6 

1 

18 

.048 

1311 

352 

16,650 

8399 

.508 

1.549 

317 

2.082 

.021 

6  NP  20 

6 

1 

20 

.036 

.763 

.191 

13,614 

5333 

380 

1.175 

392 

2.088 

.016 

H  4  NP  16 

4 

1 

16 

.060 

1.021 

.262 

25,626 

9,107 

.650 

.711 

.355 

1.451 

.024 

4  NP  18 

4 

1 

18 

.048 

.821 

310 

16,650 

4,792 

.634 

376 

.288 

1.457 

.020 

4  NP  20 

4 

1 

20 

.036 

.620 

.159 

13,614 

2,981 

.496 

.438 

.219 

1.462 

.015 

!  362  NP  16 

3ft 

1 

16 

.060 

.943 

.239 

25,626 

7,857 

.636 

.556 

307 

1331 

.023 

L-  362  NP  18 

3ft 

1 

18 

.048 

.758 

.193 

16,650 

4,139 

.621 

.451 

.249 

1336 

.019 

362  NP  20 

3ft 

1 

20 

.036 

373 

.146 

13,614 

2,577 

.508 

343 

.189 

1342 

.014 

250  NP  16 

2ft 

1 

16 

.060 

.813 

309 

25,626 

4,732 

.703 

331 

.185 

.958 

.021 

250  NP  18 

2ft 

1 

18 

.048 

.655 

.169 

16,650 

2,502 

.687 

.188 

.150 

.963 

.017 

250  NP  20 

2ft 

1 

20 

.036 

.496 

.128 

13,614 

1,564 

.562 

.144 

.115 

.968 

.013 

UNPUNCHED  16  GAGE  TRACK 


12  T  16 

12ft* 

ft 

16 

.060 

2.800 

.803 

29328 

56,992 

031 

11.76 

1.93 

3.83 

0.01 

10  T  16 

10ft* 

ft 

16 

.060 

2383 

.684 

29,528 

41,620 

036 

7.18 

1.41 

3.24 

0.01 

9T  16 

9ft* 

ft 

16 

.060 

2.175 

.624 

29328 

34316 

0.40 

5.42 

1.18 

2.95 

0.01 

8  T  16 

8ft* 

ft 

16 

.060 

1.966 

.564 

29,528 

28,602 

0.44 

3.97 

.97 

2.65 

0.01 

6T  16 

6ft* 

ft 

16 

.060 

1350 

.445 

29328 

17,938 

034 

1.88 

.61 

2.06 

0.01 

4  T  16 

4ft* 

ft 

16 

.060 

1.133 

325 

29,528 

9,629 

0.72 

0.68 

33 

1.45 

0.01 

362  T  16 

3u/i* 

ft 

16 

.060 

1.055 

303 

29,528 

8334 

0.76 

0.54 

.28 

1.33 

0.01 

250  T  16 

2“/i* 

ft 

16 

.060 

.820 

.235 

29,528 

4,943 

0.92 

033 

.17 

.98 

0.01 

UNPUNCHED  16  GAGE  DEEP  LEG  TRACK 


12  T  16  DL 

10  T  16  DL 

1  1  9  T 16  DL 

8  T  16  DL 

!2*/w 

lOVii 

9 Vu 
SVit 

6 V» 

4J/u 

3u/i« 

2“/» 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

16 

16 

16 

16 

16 

16 

16 

16 

.060 

.060 

.060 

.060 

.060 

.060 

.060 

.060 

3.113 

2.696 

2.487 

2.280 

1.966 

1.550 

1.471 

1337 

.893 

.774 

.714 

.654 

364 

.445 

.422 

355 

16,539 

16,539 

16,539 

16339 

12,471 

12,471 

12,471 

12,471 

40,874 

30,780 

26,228 

22,005 

12,102 

7,102 

6375 

4,004 

343 

378 

.300 

325 

.318 

.383 

397 

.416 

15.060 

9.480 

7.285 

5.447 

3.002 

1.192 

.959 

.431 

2.471 

1.861 

1.586 

1331 

.970 

.569 

.503 

321 

4.106 

3.500 

3.195 

2.886 

2307 

1.638 

1.507 

1.103 

.108 

.105 

.103 

.101 

.147 

.132 

.129 

.115 

4  T  16  DL 
362  T  16  DL 
250  T  16  DL 

UNPUNCHED  18  GAGE  T 

RA< 

:k 

6  T  18 

l  1  4118 

6>A* 

4Vu 

3 ‘Vis 

2“/is 

y* 
y« 
y i 
% 

18 

18 

18 

18 

.048 

.048 

.048 

.048 

1343 

.910 

.848 

.660 

357 

361 

343 

.190 

19368 

19368 

19368 

19368 

9,452 

5392 

4,411 

2,627 

.528 

.696 

.738 

.892 

1.518 

.553 

.436 

.183 

.491 

.264 

.229 

.136 

2.063 

1.456 

1339 

.983 

.011 

.010 

.010 

.009 

250  T  18 

UNPUNCHED  18  GAGE  l 

)EE 

LEG 

;  TRA 

CK 

1  K  6  T 18  DL 

4  T  18  DL 

6»/w 

4 ‘/is 
3»/ii 
2‘Vis 

iy« 

m 

1  Vt 

Wi 

18 

18 

18 

18 

.048 

.048 

.048 

.048 

1377 

1343 

1.181 

.994 

.452 

357 

339 

385 

10361 

10,561 

10,561 

10,561 

8357 

4,857 

4394 

2,749 

381 

.464 

.482 

.528 

2.419 

.963 

.775 

.350 

.782 

.460 

.407 

.260 

2312 

1.643 

1.512 

1.108 

.119 

.107 

.104 

.093 

250  T  18  DL 

UNPUNCHED  18  GAGE  B 

RIDGING 

fc 

A  77 

1  00 

— sns — 

4  B  18 

5“/is 

3% 

3Vis 

|2Vis 

Vi 

Vi 

Vi 

Vi 

18 

18 

18 

J3 

348 

.048 

.048 

348 

1.22 

.848 

.785 

.640 

1  .351 

.243 

.225 

.184 

18,268 

19368 

19368 

17,960 

8,575 

4,411 

3,773 

2313 

.538 

.738 

.785 

.894 

139 

.436 

.337 

.143 

All 

.229 

.196 

.123 

l.y© 

1339 

1.222 

.881 

.016 

.010 

.010 

.013 

250  B  18 

Note:  Refer  to  Design  Notes  -Page  31 

W-Wtd«  Flange  I1H  ).  N  -  Narrow  Flange  Cl'),  C-Cee  Stud  4  JO>«.  P-  Punched  T- Track,  »- Bridging.  4 


Stud.  EWF-  Extra  Wide  Flange  (2VT)  13 


WEB  STIFFENING— 
RECOMMENDED  PRACTICES 


Concentrated  loads  or  reactions  of  beams,  applied  over 
short  lengths,  produce  a  high  local  intensity  of  load  which 
can  cripple  unstiffened  thin  webs.  Web  stiffeners  should 
be  used  if  the  reactions  and/or  concentrated  loads  exceed 
the  values  as  shown  in  the  tables  below. 

Notes: 

1)  Bearing  requirements 
End  bearing — iy2"  min. 

Interior  support  bearing — 3"  min. 

2)  All  sections  required  to  transfer  vertical  loads  from 
load-bearing  walls  should  use  end  stiffeners  and/or 
interior  stiffeners.  Also,  when  a  web  hole  is  located 
above  a  support  a  stiffener  should  be  placed  at  the  hole. 


_  *  t-fJOO 

This  table  was  computed  on  the  basis  of  Fy = 50  ksi  For  Fv-ni,  •  - - - - 

The ,able  W3S  based  Section  3.5 (b)  of  the  AISI  speicat^'l^l^iy T Ttable ^ °'67' 


Bearing 

2.5 

3.5 

4.0 

5.5 

18  ga. 

379 

447 

481 

582 

16  ga. 

685 

813 

877 

1,069 

14  ga. 

1,136 

1,345 

1,450 

1,763 

18  ga. 

847 

915 

950 

1,053 

16  ga. 

1,414 

1,521 

1,574 

1  749 

14  ga. 

2,296 

2,450 

2,527 

8" 

*  r  OO 

2,757 

Bearing 

16  ga. 

15  ga. 

2.5 

568 

780 

3.5 

650 

900 

4.0 

691 

961 

5.5 

813 

1,141 

i  ms  taoie  was  computed  on  the  basis  of  Fy=50  ksi 

n.  m,  teed  „  SM,n  3.5  („  #ISI  SMtfation  n  ^  " 


cIFjoist 

Bearing 

10" 

CONCENTRATED  LOAD  ON 
OUTER  END  OF  CANTILEVER 
OR  SIMPLE  END  REACTION 

CONCENTRATED  LOAD 
BETWEEN  SUPPORTS,  OR 
INTERIOR  REACTION  OF 
CONTINUOUS  BEAM _ J 

Bearing 

2.5 

3.5 

4.0 

5.5 

io// 

15  ga. 

14  ga. 

12  ga. 

15  ga. 

14  ga. 

12  g* 

658 

730 

766 

874 

883 

993 

1,048 

1,212 

1,979 

2,252 

2,389 

2,799 

1,548 

1,632 

1,674 

1,800 

1,989 

2,095 

2,149 

2,309 

4,257 

4,459 

4,560 

4,864 

Bearing 

1  A  

19  pa. 

2.5 

3.5 

4.0 

5.5 

14  ga. 

757 

817 

847 

937 

12  ga. 

1,842 

2,061 

2,171 

2,500 

14  ga. 

if,  i  & 

1  959  4'326 

5 JsJ 

beams  having 


“"reinforced  webs. 


TABLE  1  ALLOWABLE  UNIFORM  LOADS  FOR  JOISTS  IN  LBS.  PER  SQ.  FT.  (conU 


SPAN 

FT. 

SECTION 

SIMPLE  SPAN 

TOTAL  LOAD 

SIMPL 

LIVE 

E  SPA 

LOAD 

N 

3  SI 

TOTAL 

*AN  Cl 

.LOAD 

dndition 

live  LOAD 

ONE  END 
REACTION 

12" 

16" 

24" 

36" 

48" 

60" 

12" 

16" 

24" 

36" 

48" 

60" 

24" 

48" 

24" 

48" 

21 

12  JP  12 

12  JP  14* 

10  JP  12 

10  JP  14 

10  JP  15 

9  JP  14 

9  JP  16 

8  JP  14 

12  CP  12  EWF 
12  CP  14  EWF 

10  CP  12  EWF 
10  CP  14  EWF 

3163 

2057 

2427 

1595 

1467 

1367 

1011 

1151 

2061 

817 

2180 

993 

301 

196 

231 

152 

140 

130 

96 

110 

196 

78 

208 

95 

226 

147 

173 

114 

105 

98 

72 

82 

147 

58 

156 

71 

151 

98 

116 

76 

70 

65 

48 

55 

98 

39 

104 

47 

100 

65 

77 

51 

47 

43 

32 

37 

65 

26 

69 

32 

75 

49 

58 

38 

35 

33 

24 

27 

49 

20 

52 

24 

60 

39 

46 

30 

28 

26 

19 

22 

39 

16 

42 

19 

188 

122 

120 

80 

73 

62 

45 

46 
169 

78 
108 

79 

141 

92 

90 

60 

55 

46 

34 

35 
126 

58 

81 

59 

94 

61 

60 

40 

37 

31 

23 

23 

84 

39 

54 

39 

63 

41 

40 

27 

25 
21 

15 

15 

56 

26 
36 
26 

47 

31 

30 

20 

18 

15 

11 

12 

42 

20 

27 

20 

38 

25 

24 

16 

15 
12 

9 

9 

34 

16 
22 
16 

177.9 

no 

144.5 

94.9 

87.3 

81.4 
60.2 

68.5 
92 

42 

97 

45 

89.0 

46 

72.2 

47.5 

43.6 

40.7 
30.1 

34.3 
46 

21 

48 

23 

177.9 

92 

113.7 

75.7 

69.4 

58.4 

42.6 

43.7 
92 

42 

97 

45 

88.9  A 
46  P 

56.9  * 

37.9 

34.7 

29.2 

21.3 

21.9 

46 

21 

48 

23 

20 

12  JP  12 

12 JP  14* 

10  JP  12 

10  JP  14 

10  JP  15 

9  JP  14 

9  JP  16 

8  JP  14 

8  JP  16 

12  CP  12  EWF 
12  CP  14  EWF 
10  CP  12  EWF 
10  CP  14  EWF 

8  CP  14  EWF 

3322 

2160 

2549 

1675 

1540 

1435 

1061 

1209 

890 

2061 

817 

2252 

993 

1169 

332 

216 

255 

168 

154 

144 

106 

121 

89 

206 

82 

225 

99 

117 

249 

162 

191 

126 

116 

108 

80 

91 

67 

155 

61 

169 

75 

88 

166 

108 

127 

84 

77 

72 

53 

60 

45 

103 

41 

113 

50 

58 

111 

72 

85 

56 

51 

48 

35 

40 

30 

69 

27 

75 

33 

39 

83 

54 

64 

42 

39 

36 

27 

30 

22 

52 

20 

56 

25 

29 

66 

43 

51 

34 

31 

29 

21 

24 

18 

41 

16 

45 

20 

23 

218 

142 

139 

93 

85 

72 

52 

54 

39 

195 

82 

125 

91 

53 

163 

106 

104 

70 

64 

54 

39 

40 

29 

146 

61 

94 

68 

40 

109 

71 

70 

46 

43 

36 

26 

27 

19 

98 

41 

63 

46 

27 

73 

47 

46 

31 

28 

24 

17 

18 

13 

65 

27 

42 

30 

18 

54 

35 

35 

23 

21 

18 

13 

13 

10 

49 

20 

31 

23 

13 

44 

25 

28 

19 

17 
14 
10 
11 

8 

39 

16 

25 

18 

11 

186.8 

116 

159.3 

104.7 
94.0 

89.7 

64.7 

75.5 

55.6 
96 

44 

101 

48 

52 

93.4 

48 

79.6 

52.3 
47.0 
44.9 

32.3 

37.8 

27.8 
48 

22 

51 

24 

26 

186.8 

96 

131.7 

87.6 

80.4 

67.6 

49.4 

50.6 
36.8 

96 

44 

101 

48 

50 

93.4 

48 

65.8 

43.8 

40.2 

33.8 

24.7 

25.3 

18.4 

48 

22 

51 

24 

25 

19 

12  JP  12 

12  JP  14* 

10  JP  12 

10  JP  14 

10  JP  15 

9  JP  14 

9  JP  16 

8  JP  14 

8  JP  16 

6  JP  14 

12  CP  12  EWF 
12  CP  14  EWF 
10  CP  12  EWF 
10  CP  14  EWF 

8  CP  14  EWF 

3496 

2274 

2683 

1763 

1621 

1511 

1117 

1272 

936 

842 

2061 

817 

2252 

993 

1169 

368 

239 

282 

186 

171 

159 

118 

134 

99 

89 

217 

86 

237 

105 

123 

276 

180 

212 

139 

128 

119 

88 

100 

74 

66 

163 

65 

178 

78 

92 

184 

120 

141 

93 

85 

80 

59 

67 

49 

44 

109 

43 

119 

52 

62 

123 

80 

94 

62 

57 

53 

39 

45 

33 

30 

72 

29 

79 

35 

41 

92 

60 

71 

46 

43 

40 

29 

34 

25 

22 

54 

22 

59 

26 

31 

74 

48 

57 

37 

34 

32 

24 

27 

20 

18 

43 

17 

47 

21 

25 

254 

165 

162 

108 

99 

83 

61 

62 

45 

32 

217 

86 

146 

105 

62 

191 

124 

122 

81 

74 

63 

46 

47 

34 

24 

163 

65 

109 

78 

47 

127 

83 

81 

54 

50 

42 

30 

31 

23 

16 

109 

43 

73 

52 

31 

85 

55 

54 

36 

33 

28 

20 

21 

15 

11 

72 

29 

49 

35 

21 

64 

41 

41 

27 

25 

21 

15 

16 

11 

8 

54 

22 

37 

26 

16 

51 

33 

33 

22 

20 

17 

12 

13 

9 

6 

43 

17 

29 

21 

12 

196.6 
122 

176.5 

110.5 
99.0 

99.4 
68.1 
83.7 

61.6 

55.4 
101 

46 

107 

50 

54 

98.3 
51 
88.2 

55.3 
49.5 

49.7 
34.0 

41.8 

30.8 
27.7 

51 

23 

53 

25 

27 

196.6 
101 

153.6 
102.2 

93.7 

78.8 

57.6 
59.0 

42.9 
30.1 

101 

46 

107 

50 

54 

98.3 

51 

76.8 

51.1 

46.9 

39.4 

28.8 

29.5 

21.4 

15.0 

1  # 

25 

27 

18 

12  JP  14* 

10  JP  12 

10  JP  14 

10  JP  15 

9  JP  14 

9  JP  16 

8  JP  14 

8  JP  16 

6  JP  14 

6  JP  16 

12  CP  12  EWF 
12  CP  14  EWF 
10  CP  12  EWF 
10  CP  14  EWF 

8  CP  14  EWF 

8  CP  15  EWF 

2304 

2832 

1861 

1711 

1595 

1179 

1343 

988 

888 

641 

2061 

817 

2252 

993 

1169 

900 

256 

315 

207 

190 

177 

131 

149 

110 

99 

71 

229 

91 

250 

110 

130 

100 

192 

236 

155 

143 

133 

98 

112 

82 

74 

53 

172 

68 

188 

83 

97 

75 

128 

157 

103 

95 

89 

66 

75 

55 

49 

36 

115 

45 

125 

55 

65 

50 

85 

105 

69 

63 

59 

44 

50 

37 

33 

24 

76 

30 

83 

37 

43 

33 

64 

79 

52 

48 

44 

33 

37 

28 

25 

18 

57 

23 

63 

28 

33 

25 

51 

63 

41 

38 

35 

26 

30 

22 

20 

14 

46 

18 

50 

22 

26 

20 

194 

191 

127 

117 

98 

72 

73 

53 

37 

26 

229 

91 

172 

no 

73 

65 

146 

143 

95 

87 

74 

54 

55 

40 

28 

20 

172 

68 

129 

83 

55 

49 

97 

96 

64 

58 

49 

36 

37 

27 

19 

13 

115 

45 

86 

55 

37 

32 

65 

64 

42 

39 

33 

24 

25 

18 

13 

9 

76 

30 

57 

37 

24 

22 

49 

48 

32 

29 

25 

18 

18 

13 

9 

7 

57 

23 

43 

28 

18 

16 

39 

38 

25 

23 

20 

14 

15 

11 

8 

5 

46 

18 

34 

22 

15 

13 

128 

196.7 

116.7 

104.5 

110.7 
71.9 
93.3 
68.6 
61.2 

44.5 
107 

48 

113 

53 

57 

45 

54 

98.3 

58.3 

52.2 

55.4 
35.9 
46.6 

34.3 
30.8 

22.3 

54 

24 

56 

27 

28 

23 

107 

180.6 

116.7 
104.5 

92.7 

67.7 

69.4 

50.4 

35.4 

24.5 

107 

48 

113 

53 

57 

45 

54 

90.3 

58.3 

52.2 

46.4 

33.8 

34.7 

25.2 

17.7 

12.3 

54 

24 

56 

27 

28 

23 

17 

10  JP  12 

10  JP  14 

10  JP  15 

9  JP  14 

9  JP  16 

8  JP  14 

8  JP  16 

6  JP  16 

10  CP  12  EWF 

10  CP  14  EWF 

8  CP  14  EWF 

8  CP  15  EWF 

2998 

1970 

1812 

1689 

1249 

1422 

1046 

679 

2252 

993 

1169 

900 

353 

232 

213 

199 

147 

167 

123 

80 

265 

117 

138 

106 

265 

174 

160 

149 

no 

126 

92 

60 

199 

88 

103 

80 

176 

116 

107 

99 

74 

84 

62 

40 

133 

58 

69 

53 

118 

77 

71 

66 

49 

56 

41 

27 

88 

39 

46 

35 

88 

58 

53 

50 

37 

42 

31 

20 

66 

29 

34 

27 

71 

46 

43 

40 

29 

34 

25 

16 

53 

23 

28 

21 

227 

151 

138 

116 

85 

87 

63 

31 

204 

117 

87 

77 

170 

113 

104 

87 

64 

65 

48 

23 

153 

88 

65 

58 

113 

75 

69 

58 

43 

44 

32 

15 

102 

58 

43 

39 

76 

50 

46 

39 

28 

29 

21 

10 

68 

39 

29 

26 

57 

38 

35 

29 

21 

22 

16 

8 

51 

29 

22 

19 

45 

30 

28 

23 

17 

17 

13 

6 

41 

23 

17 

15 

219.8 

123.5 

110.6 

123.5 
76.1 

104.6 

76.9 

49.9 

119 

56 

61 

48 

109.9 

61.8 

55.3 
61.8 
38.0 

52.3 
38.5 
25.0 

60 

28 

30 

24 

21^1io7T 

123.5  61.8 

110.6  55.3 

110.1  55.0 

76.!  38.0 

82.4  41.2 

59.9  29.9 

29 1  14.6 

119  60 

56  28 

61  $ 

48  24 
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TABLE  2  ALLOWABLE  UNIFORM  LOADS  FOR  PUNCHED  STUDS 

IN  LBS.  PER  SQ.  FT. 


SPAN 

FT. 


30 


29 


28 


27 


SECTION 


12  CP  12 
12  CP  14* 


12  CP  12 
12  CP  14* 


12  CP  12 
12  CP  14 
10  CP  12 


12  CP  12 
12  CP  14 
10  CP  12 


ONE  END 
REACTION 


1540.3 

817.1 


1593.4 

817.1 


1650.3 

817.1 

1243.1 


1711.4 

817.1 

1289.1 


SIMPLE  SPAN 
TOTAL  LOAD 


12" 


102.7 

54.5 


109.9 

56.3 


117.9 

58.4 

88.8 


126.8 

60.5 

95.5 


16" 


77.0 

40.9 


82.4 

42.3 


88.4 

43.8 

66.6 


95.1 

45.4 

71.6 


24"  36"  48"  60 


51.3 

27.2 


54.9 

28.2 


58.9 

29.2 

44.4 


63.4 

30.3 

47.7 


34.2 

18.2 


36.6 

18.8 


39.3 

19.5 

29.6 


42.3 

20.2 

31.8 


25.7 

13.6 


27.5 

14.1 


29.5 

14.6 

22.2 


31.7 

15.1 

23.9 


20.5 

10.9 


22.0 

11.3 


23.6 

11.7 

17.8 


25.4 

12.1 

19.1 


SIMPLE  SPAN 
LIVE  LOAD 


12' 


44.9 

32.7 


49.7 

36.2 


55.2 

40.3 
34.6 


61.6 

44.9 

38.6 


16' 


33.7 

24. 


37.3 

27.2 


41.4 

30.2 

26.0 


46.2 

33.7 

29.0 


24' 


22.4 

16.4 


24.8 

18.1 


27.6 

20.1 

17.3 


30.8 

22.4 

19.3 


36" 


15.0 

10.9 


16.6 

12.1 


18.4 

13.4 

11.5 


20.5 

15.0 

12.9 


48"  60" 


11.2 

8.2 


12.4 

9.1 


13.8 

10.1 

8.7 


15.4 

11.2 

9.7 


9.0 

6.5 


9.9 

7.2 


11.0 

8.1 

6.9 


12.3 

9.0 

7.7 


3  SPAN  CONDITION 
TOTAL  LOADl  UVE  LOAD 


24"  48" 


64.2 

29.1 


66.4 

30.1 


32.1 

14.5 


68.8 

31.1 

55.5 


71.3 

32.3 
59.7 


33.2 

15.0 


34.4 

15.6 

27.7 


35.7 
16.1 

29.8 


24"  48" 


42.4 

29.1 


47.0 

30.1 


52.2 

31.1 

32.8 


58.2 

32.3 
36.5 


21.2 

14.5 

23.5 
15.0 

26.1 

15.6 
16.4 


29.1 

16.1 
18.3 


26 


12  CP  12 
12  CP  14* 
10  CP  12 
10  CP  14 


1777.2 

817.1 

1338.7 

978.9 


136.7 

62.9 

103.0 

75.3 


102.5 

47.1 

77.2 

56.5 


68.4 

31.4 

51.5 

37.6 


45.6 

21.0 

34.3 

25.1 


34.2 

15.7 

25.7 

18.8 


27.3 

12.6 

20.6 

15.1 


68.9 

50.3 

43.3 
31.6 


51.7 

37.7 
32.5 

23.7 


34.5 
25.1 

21.6 

15.8 


23.0 

16.8 

14.4 

10.5 


17.2 

12.6 

10.8 

7.9 


13.8 

10.1 

8.7 

6.3 


74.1 

33.5 
64.4 

36.6 


37.0 

16.8 

32.2 

18.3 


65.2 

33.5 

40.9 

29.9 


32.6 

16.8 

20.5 

15.0 


25 


12  CP  12 

12  CP  14 
10  CP  12 
10  CP  14 


1848.3 

817.1 

1392.2 

993.0 


147.9 

65.4 

111.4 

79.4 


110.9 

49.0 

83.5 

59.6 


73.9 

32.7 

55.7 

39.7 


49.3 

21.8 

37.1 

26.5 


37.0 

16.3 

27.8 

19.9 


29.6 

13.1 

22.3 

15.9 


77.5 

56.6 

48.7 
35.6 


58.2 

42.4 

36.5 
26.7 


38.8 

28.3 

24.3 

17.8 


25.8 

18.9 
16.2 

11.9 


19.4 

14.1 

12.2 
8.9 


15.5 

11.3 

9.7 

7.1 


77.0 

34.9 

69.6 

38.1 


38.5 

17.4 

34.8 

19.0 


73.3 

34.9 

46.0 

33.7 


36.7 
17.4 
23.0 

16.8 


24 


12  CP  12 
12  CP  14* 
10  CP  12 
10  CP  14 
10  CP  15 


1925.3 

817.1 
1450.2 

993.0 

730.1 


160.4 

68.1 

120.9 

82.8 

60.8 


120.3 

51.1 

90.6 

62.1 

45.6 


80.2 

34.0 

60.4 

41.4 

30.4 


53.5 
22.7 

40.3 

27.6 

20.3 


40.1 
17.0 

30.2 
20.7 

15.2 


32.1 

13.6 

24.2 

16.6 

12.2 


87.7 

63.9 

55.0 

40.2 

36.5 


65.7 

47.9 

41.3 

30.2 

27.3 


43.8 

32.0 

27.5 

20.1 

18.2 


29.2 

21.3 

18.3 

13.4 

12.2 


21.9 

16.0 

13.8 

10.1 

9.1 


17.5 

12.8 

11.0 

8.0 

7.3 


80.2 

36.3 

75.5 

39.7 

30.9 


40.1 

18.2 

37.8 

19.8 
15.5 


80.2 

36.3 

52.0 

38.0 

30.9 


40.1 

18.2 
26.0 
19.0 
15.5 


23 


22 


21 


20 


19 


18 


17 


12  CP  12 
12  CP  14* 
10  CP  12 
10  CP  14 
10  CP  15 
8  CP  14 


2009.0 

817.1 
1513.3 

993.0 

730.1 
790.4 


174.7 
71.0 
131.6 

86.3 

63.5 

68.7 


131.0 

53.3 

98.7 

64.8 
47.6 
51.5 


87.3 
35.5 
65.8 
43.2 
31.7 

34.4 


58.2 

23.7 

43.9 

28.8 

21.2 

22.9 


43.7 

17.8 

32.9 
21.6 

15.9 
17.2 


34.9 

14.2 

26.3 

17.3 

12.7 

13.7 


99.6 
71.0 
62.5 

45.7 
41.4 
26.1 


74.7 

53.3 
46.9 

34.3 
31.1 
19.6 


49.8 
35.5 
31.3 

22.9 
20.7 
13.1 


33.2 

23.7 

20.8 

15.2 
13.8 

8.7 


24.9 

17.8 

15.6 

11.4 

10.4 
6.5 


19.9 

14.2 

12.5 

9.1 
8.3 

5.2 


83.7 

37.9 

82.2 

41.4 

32.2 

43.0 


12  CP  12 

12  CP  14 
10  CP  12 
10  CP  14 
10  CP  15 
8  CP  14 
8  CP  15 
8  CP  16 


2061.2 

817.1 
1582.1 

993.0 

730.1 

826.3 

749.4 
649.6 


187.4 

74.3 
143.8 

90.3 

66.4 

75.1 

68.1 

59.1 


140.5 

55.7 
107.9 

67.7 

49.8 

56.3 
51.1 

44.3 


93.7 

37.1 
71.9 

45.1 

33.2 
37.6 
34.1 
29.5 


62.5 

24.8 

47.9 

30.1 

22.1 
25.0 

22.7 

19.7 


46.8 
18.6 
36.0 
22.6 
16.6 

18.8 
17.0 
14.8 


37.5 
14.9 
28.8 
18.1 
13.3 
15.0 

13.6 
11.8 


113.8 

74.3 

71.4 

52.2 

47.3 

29.8 

27.1 

24.2 


85.3 
55.7 
53.6 

39.2 
35.5 

22.4 

20.3 
18.2 


56.9 

37.1 

35.7 

26.1 

23.7 

14.9 
13.5 
12.1 


37.9 

24.8 

23.8 
17.4 

15.8 
9.9 
9.0 
8.1 


28.4 

18.6 

17.9 

13.1 
11.8 

7.5 

6.8 

6.1 


22.8 

14.9 

14.3 

10.4 
9.5 
6.0 
5.4 
4.8 


12  CP  12 

12  CP  14* 
10  CP  12 
10  CP  14 
10  CP  15 
8  CP  14 
8  CP  15 
8  CP  16 


2061.2 

817.1 
1657.4 

993.0 

730.1 
865.7 

785.1 
649.6 


196.3 

77.8 

157.8 
94.6 
69.5 
82.4 

74.8 

61.9 


147.2 

58.4 

118.4 
70.9 

52.1 
61.8 

56.1 

46.4 


12  CP  12 

12  CP  14* 
10  CP  12 
10  CP  14 
10  CP  15 
8  CP  14 
8  CP  15 
8  CP  16 


2061.2 

817.1 
1740.3 

993.0 

730.1 
909.0 
824.4 
649.6 


206.1 

81.7 

174.0 

99.3 
73.0 
90.9 

82.4 
65.0 


154.6 

61.3 

130.5 

74.5 

54.8 
68.2 

61.8 
48.7 


12  CP  12 

12  CP  14  * 
10  CP  12 
10  CP  14 
10  CP  15 
8  CP  14 
8  CP  15 
8  CP  16 


2061.2 

817.1 
1831.9 
993.0 

730.1 

956.8 

867.8 
649.6 


217.0 

86.0 

192.8 

104.5 

76.9 

100.7 

91.3 

68.4 


162.7 

64.5 

144.6 

78.4 

57.6 

75.5 

68.5 
51.3 


12  CP  12 

12  CP  14* 
10  CP  12 
10  CP  14 
10  CP  .15 
8  CP  14 
8  CP  15 
8  CP  16 


2061.2 

817.1 
1933.6 
993.0 

730.1 
1010.0 

900.5 

649.6 


229.0 

90.8 

214.8 

110.3 

81.1 

112.2 

100.1 

72.2 


171.8 

68.1 

161.1 

82.8 
60.8 
84.2 
75.0 
54.1 


12  CP  14 
10  CP  12 
10  CP  14 
10  CP  15 


817.1 
2047.4 

993.0 

730.1 


96.1 

240.9 

116.8 

85.9 


72.1 

180.7 


98.2 

38.9 

78.9 

47.3 

34.8 
41.2 

37.4 

30.9 


65.4 

25.9 
52.6 

31.5 
23.2 

27.5 

24.9 

20.6 


49.1 

19.5 

39.5 

23.6 

17.4 

20.6 
18.7 

15.5 


39.3 

15.6 

31.6 

18.9 

13.9 
16.5 
15.0 

12.4 


130.8 

77.8 
82.1 
60.1 
54.4 
34.3 
31.1 

27.8 


98.1 

58.4 

61.6 

45.0 

40.8 
25.7 
23.3 

20.9 


65.4 

38.9 

41.1 
30.0 

27.2 

17.2 
15.6 

13.9 


43.6 

25.9 

27.4 
20.0 
18.1 

11.4 

10.4 
9.3 


32.7 

19.5 

20.5 
15.0 

13.6 

8.6 
7.8 
7.0 


26.2 

15.6 
16.4 
12.0 

10.9 

6.9 
6.2 

5.6 


103.1 

40.9 

87.0 

49.7 

36.5 

45.4 
41.2 

32.5 


68.7 

27.2 
58.0 
33.1 

24.3 

30.3 
27.5 

21.7 


51.5 

20.4 

43.5 
24.8 
18.3 
22.7 

20.6 
16.2 


41.2 

16.3 

34.8 

19.9 
14.6 
18.2 
16.5 
13.0 


151.5 

81.7 

95.1 

69.5 
63.0 

39.7 
36.0 

32.2 


113.6 

61.3 

71.3 

52.1 

47.2 
29.8 
27.0 

24.2 


75.7 
40.9 

47.5 

34.8 

31.5 

19.9 
18.0 
16.1 


50.5 

27.2 

31.7 

23.2 

21.0 

13.2 
12.0 

10.7 


37.9 

20.4 
23.8 

17.4 
15.7 

9.9 

9.0 

8.1 


30.3 

16.3 
19.0 
13.9 
12.6 
7.9 
7.2 
6.4 


87.5 

39.6 
89.9 
43.3 

33.7 
47.0 

37.1 

28.2 


91.7 

41.5 

96.5 

45.3 

35.3 
49.2 
38.9 

29.6 


108.5 

43.0 

96.4 

52.3 

38.4 

50.4 
45.7 
34.2 


72.3 

28.7 

64.3 

34.8 

25.6 

33.6 

30.4 

22.8 


54.2 

21.5 

48.2 
26.1 

19.2 

25.2 
22.8 
17.1 


43.4 

17.2 

38.6 
20.9 

15.4 

20.1 

18.3 

13.7 


176.7 

86.0 

110.9 

81.1 

73.5 
46.3 
42.0 

37.6 


132.5 

64.5 
83.2 
60.8 

55.1 
34.8 

31.5 

28.2 


88.3 
43.0 

55.4 

40.5 

36.7 
23.2 
21.0 

18.8 


114.5 

45.4 

107.4 
55.2 
40.6 

56.1 
50.0 

36.1 


58.9 

28.7 

37.0 

27.0 

24.5 

15.4 
14.0 

12.5 


76.3 

30.3 
71.6 
36.8 
27.0 

37.4 

33.4 
24.1 


44.2 

21.5 
27.7 

20.3 

18.4 

11.6 

10.5 
9.4 


57.3 

22.7 

53.7 
27.6 

20.3 
28.1 
25.0 
18.0 


35.3 

17.2 

22.2 
16.2 
14.7 

9.3 

8.4 

7.5 


45.8 

18.2 

43.0 

22\ 

16.2 

22.4 

20.0 

14.4 


48.1 

120.4 


32.0 
.  80.3 
87.6  58.4  i  38.9 

64.4  |  42.9  !  28.6 


207.8 

90.8 

130.4 

95.4 
81.1 

54.5 
49.4 
44.2 


155.8 

68.1 

97.8 
71.5 

60.8 
40.9 

37.1 

33.2 


103.9 

45.4 

65.2 
47.7 

40.6 

27.2 

24.7 

22.1 


69.3 

30.3 
43.5 
31.8 
27.0 
18.2 
165 
14.7 


24.0  19.2  96.1 

W.2  48.2  154.8 

.  23.4  113.2 

21-5  |  17.2  i  85.9 


51.9 

22.7 

32.6 

23.8 

20.3 

13.6 

12.4 
11.1 


41.6 

18.2 

26.1 

19.1 

16.2 

10.9 

9.9 
8.8 


72.1 

116.1 

84.9 

64.4 
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48.1 
77.4 
56.6 
42.9 
Page  31 


32.0 

51.6 

37.7 
28.6 


24.0 

38.7 

28.3 

21.5 

h/t>  150 


19.2 
31.0 
22.6 

17.2 


96.3 

43.6 

101.3 

47.6 

37.1 

51.6 
40.9 

31.1 


101.4 
45.9 

106.7 
50.1 
39.0 

54.4 
43.0 

32.7 


107.0 

48.4 
112.6 

52.9 

41.2 

57.4 

45.4 

34.5 


51.3 

119.2 

56.0 

43.6 


41.9 

18.9 

41.1 
20.7 

16.1 
21.5 


83.7 
37.9 

59.1 
41.4 

32.2 

24.7 


43.8 

19.8 

44.9 
21.6 

16.9 

23.5 

18.6 
14.1 


87.5 

39.6 

67.6 
43.3 

33.7 
28.2 
25.6 
22.9 


45.9 

20.8 

48.3 

22.7 

17.7 
24.6 
19.5 

14.8 


91.7 
41.5 

77.7 


41.9 

18.9 

29.6 

20.7 
16.1 
12.4 


43.8 

19.8 

33.8 

21.6 

16.9 
14.1 
12.8 
11.4 


45.9 

20.8 

38.8 


45.3  22.7 

35.3  17.7 

32.5  16.2 

29.4  14.7 


26.3  13.2 


48.1 

21.8 

50.7 

23.8 
18.5 

25.8 

20.4 

15.5 


96.3  48.1 

43.6  21.8 

89.9  45.0 

47.6  23.8 


37.1 
37.6 

34.1 
30.5 


50.7 

22.9 

53.3 

25.1 

19.5 

27.2 

21.5 

16.3 


101.4 

45.9 

104.9 
50.1 
39.0 
43.8 

39.7 

32.7 


53.5 

24.2 

56.3 

26.5 

20.6 

28.7 

22.7 

17.3 


107.0 

48.4 
112.6 

52.9 

41.2 

51.5 

45.4 

34.5 


25.6 

59.6 
28.0 
21.8 


51.3 

119.2 

56.0 

43.6 


18.5 

18.8 

17.0 

15.2 

50.7 

22.9 

52.4 
25.1 

19.5 

21.9 

19.9 

J6.3 

53.5 
242 

56.3 

ft-5  A 

20.6  mi 

25.8  ^ 

22.7 

17.3 


25.6 

59.6 
28.0 
21.8 


TABLE  2  ALLOWABLE  UNIFORM  LOADS  FOR  PUNCHED  STUDS 
IN  LBS.  PER  SQ.  FT.  (cont.) 


SPAN 

FT. 


17 


16 


SECTION 


8  CP  14 

8  CP  15 
8  CP  16 
6  CP  15 
6  CP  16 


ONE  END 
REACTION 


10  CP  15 
8  CP  14 
8  CP  15 
8  CP  16 
6  CP  15 
6  CP  16 
6  CP  18 
6NP  16 


1069.4 

900.5 

649.6 
634.3 
568.1 


125.8 

105.9 
76.4 
74.6 
66.8 


730.1 

1136.2 

900.5 

649.6 
674.0 

603.6 
325.8 
341.5 


91.3 

142.0 

112.6 

81.2 

84.2 

75.5 

40.7 

42.7 


SIMPLE  SPAN 

TOTAL  LOAD 


12" 


16" 


94.4 

79.5 
57.3 
56.0 
50.1 


68.4 

106.5 

84.4 
60.9 
63.2 
56.6 

30.5 
32.0 


24" 


62.9 

53.0 

38.2 

37.3 

33.4 


36" 


45.6 

71.0 

56.3 

40.6 
42.1 

37.7 

20.4 
21.3 


41.9 

35.3 
25.5 

24.9 

22.3 


48" 


30.4 

47.3 

37.5 

27.1 

28.1 

25.2 

13.6 

14.2 


31.5 

26.5 
19.1 

18.7 

16.7 


22.8 

35.5 

28.1 

20.3 

21.1 

18.9 

10.2 

10.7 


60" 


25.2 

21.2 

15.3 
14.9 

13.4 


18.3 

28.4 

22.5 
16.2 
16.8 
15.1 

8.1 

8.5 


SIMPLE  SPAN 

LIVE  LOAD 


12" 


64.7 

58.7 
52.5 

28.8 
25.8 


91.3 
77.6 

70.4 

62.9 

34.5 

30.9 
25.0 

20.5 


16" 


48.5 

44.0 

39.4 

21.6 
19.3 


24" 


68.4 

58.2 

52.8 

47.2 

25.9 

23.2 
18.8 

15.4 


32.3 

29.3 
26.2 

14.4 
12.9 


45.6 

38.8 

35.2 

31.5 

17.3 

15.5 

12.5 

10.2 


36" 


21.6 

19.6 
17.5 

9.6 

8.6 


30.4 
25.9 

23.5 

21.0 

11.5 

10.3 

8.3 
6.8 


48" 


16.2 

14.7 

13.1 

7.2 

6.4 


22.8 

19.4 

17.6 

15.7 
8.6 

7.7 
6.3 
5.1 


60" 


12.9 

11.7 

10.5 

5.8 

5.2 


18.3 

15.5 

14.1 

12.6 
6.9 
6.2 
5.0 

4.1 


3  SPAN  CONDITION 


TOTAL  LOAD 


24" 


60.8 

48.1 

36.5 

46.6 

40.7 


46.4 

64.6 

51.1 
38.8 

52.7 

43.2 

19.4 

26.7 


48" 


30.4 

24.0 

18.3 

23.3 

20.3 


23.2 

32.3 

25.5 

19.4 

26.3 

21.6 
9.7 

13.3 


LIVE  LOAD 


24" 


60.8 

48.1 
36.5 

27.2 
24.4 


46.4 

64.6 

51.1 
38.8 

32.6 

29.2 

19.4 
19.4 


48" 


30.4 

24.0 

18.3 

13.6 

12.2 


23.2 

32.3 

25.5 

19.4 
16.3 

14.6 
9.7 
9.7 


15 


14 


13 


12 


11 


%  10 


10  CP  15 
8  CP  14 
8  CP  15 
8  CP  16 
6  CP  15 
6  CP  16 
6  CP  18 
6NP16 
4  SP  15 


8  CP  16 
6  CP  15 
6  CP  16 
6  CP  18 
6NP16 
4  SP  15 
4  SP  16 
362  SP  15 
362  SP  16 


6  CP  15 
6  CP  16 
6  CP  18 
6NP16 
6NP18 
4  SP  15 
4  SP  16 
362  SP  15 
362  SP  16 


6  CP  15 
6  CP  16 
6  CP  18 
4  CP  16 
6  NP  16 
6  NP  18 
4  SP  15 
4  SP  16 
362  SP  15 
362  SP  16 


6  CP  16 
6  CP  18 
4  CP  16 
4  CP  18 
6  NP  16 
6  NP  18 
4  SP  15 
4  SP  16 
362  SP  15 
362  SP  16 

4Tp  14 
4  CP  15 
6  CP  18 
4  CP  16 
4  CP  18 
362  CP  14 
362  CP  15 
6  NP  16 
6  NP  18 
4  NP  16 
4  SP  15 
4  SP  16 
4  SP  18 
362  SP  15 
362  SP  16 

*3CO  CD  lo 


730.1 
1169.0 

900.5 

649.6 

718.9 

643.9 
347.5 
364.3 

537.1 


97.3 
155.9 
120.1 

86.6 

95.9 

85.9 

46.3 

48.6 

71.6 


73.0 

116.9 

90.0 

65.0 

71.9 

64.4 

34.7 

36.4 

53.7 


649.6 

770.2 
689.9 

355.3 

390.3 
575.5 

450.4 
496.0 

386.5 


92.8 
110.0 

98.6 

50.8 

55.8 
82.2 
64.3 

70.9 
55.2 


69.6 
82.5 
73.9 

38.1 
41.8 

61.7 

48.3 

53.1 

41.4 


829.5 
742.9 

355.3 

420.3 

220.5 
619.8 

485.1 

534.2 

416.2 


127.6 

114.3 

54.7 

64.7 
33.9 
95.3 
74.6 
82.2 
64.0 


95.7 

85.7 
41.0 
48.5 

25.4 

71.5 
56.0 

61.6 
48.0 


898.6 

804.8 

355.3 
469.1 

455.4 

238.9 

671.4 

525.5 

578.7 

450.9 


149.8 
134.1 

59.2 

78.2 
75.9 
39.8 

111.9 
87.6 
96.5 

75.2 


112.3 

100.6 

44.4 

58.6 

56.9 

29.9 

83.9 

65.7 

72.3 

56.4 


813.0 

355.3 

511.7 
277.0 

496.8 
260.6 

732.4 

573.3 

631.3 

491.9 

~689tT 

627.3 

355.3 

562.9 
304.7 
602.1 
548.0 

546.4 
286.6 

303.6 

805.7 
630.6 

325.3 

694.4 
541.1 


147.8 
64.6 
93.0 
50.4 

90.3 

47.4 

133.2 

104.2 

114.8 

89.4 

172.4 

125.5 

71.1 

112.6 

60.9 
1204 
109.6 

109.3 
57.3 
60.7 

161.1 
126.1 
65.1 

138.9 
108.2 
w * 


110.9 

48.4 

69.8 

37.8 

67.7 

35.5 

99.9 

78.2 
86.1 

67.1 

129.3 

94.1 

53.3 

84.4 

45.7 

90.3 

82.2 
82.0 
43.0 

45.5 

120.9 

94.6 

48.8 
104.2 
81.2 
40.1 


48.7 

77.9 
60.0 
43.3 

47.9 

42.9 

23.2 

24.3 

35.8 


32.4 
52.0 
40.0 

28.9 
32.0 
28.6 

15.4 
16.2 

23.9 


24.3 

39.0 

30.0 

21.7 

24.0 

21.5 

11.6 
12.1 
17.9 


19.5 

31.2 
24.0 

17.3 

19.2 

17.2 

9.3 
9.7 

14.3 


46.4 

55.0 

49.3 

25.4 
27.9 

41.1 

32.2 

35.4 
27.6 


63.8 

57.1 

27.3 

32.3 
17.0 

47.7 

37.3 

41.1 
32.0 

74.9 

67.1 

29.6 

39.1 

37.9 

19.9 

55.9 

43.8 

48.2 

37.6 


73.9 

32.3 

46.5 

25.2 

45.2 

23.7 

66.6 

52.1 

57.4 

44.7 

8U 

62.7 

35.5 

56.3 

30.5 

60.2 

54.8 

54.6 

28.7 

30.4 
80.6 

63.1 

32.5 
69.4 

54.1 

26.8 


30.9 
36.7 

32.9 

16.9 
18.6 

27.4 

21.4 
23.6 

18.4 


23.2 

27.5 

24.6 

12.7 
13.9 
20.6 
16.1 

17.7 

13.8 


18.6 

22.0 

19.7 

10.2 

11.2 

16.4 

12.9 

14.2 

11.0 


42.5 

38.1 

18.2 

21.6 

11.3 

31.8 

24.9 

27.4 

21.3 

49.9 

44.7 

19.7 
26.1 

25.3 

13.3 

37.3 

29.2 

32.2 
25.1 


49.3 
21.5 
31.0 
16.8 

30.1 
15.8 

44.4 

34.7 

38.3 

29.8 

57T 

41.8 

23.7 

37.5 

20.3 

40.1 

36.5 

36.4 

19.1 

20.2 

53.7 
42.0 

21.7 
46.3 
36.1 

17.8 


31.9 

28.6 

13.7 
16.2 

8.5 

23.8 

18.7 
20.5 
16.0 

37.4 

33.5 

14.8 

19.5 
19.0 
10.0 
28.0 

21.9 
24.1 
18.8 


25.5 

22.9 

10.9 

12.9 
6.8 

19.1 

14.9 

16.4 
12.8 

30.0 

26.8 

11.8 

15.6 

15.2 
8.0 

22.4 

17.5 

19.3 
15.0 


37.0 

16.1 

23.3 
12.6 
22.6 
11.8 

33.3 
26.1 

28.7 

22.4 

43T 

314 

17.8 
28.1 

15.2 

30.1 

27.4 

27.3 

14.3 

15.2 

40.3 

31.5 

16.3 
34.7 
27.1 

13.4 


29.6 

12.9 

18.6 
10.1 
18.1 

9.5 

26.6 

20.8 

23.0 

R9 

34.5 

25.1 

14.2 

22.5 

12.2 

24.1 

21.9 
21.9 

11.5 

12.1 

32.2 

25.2 
13.0 
27.8 

21.6 
10.7 


97.3 
94.2 

85.4 

76.4 

41.9 

37.5 
30.4 

24.9 
21.1 


73.0 

70.6 

64.1 

57.3 

31.4 

28.1 
22.8 

18.6 
15.8 


48.7 

47.1 

42.7 

38.2 
20.9 

18.8 

15.2 

12.4 

10.5 


32.4 

31.4 

28.5 

25.5 
14.0 

12.5 
10.1 

8.3 

7.0 


24.3 

23.5 

21.4 
19.1 

10.5 
9.4 
7.6 
6.2 
5.3 


19.5 

18.8 

17.1 

15.3 

8.4 

7.5 
6.1 
5.0 
4.2 


49.4 

68.9 

54.5 

41.4 

59.5 
46.1 

20.6 
30.4 
44.8 


92.8 

51.5 

46.1 
37.4 

30.6 

25.9 

20.1 
20.2 

15.6 


69.6 

38.6 

34.6 
28.0 
22.9 
19.4 

15.1 

15.2 

11.7 


46.4 

25.8 

23.1 
18.7 
15.3 
13.0 
10.0 

10.1 
7.8 


30.9 

17.2 

15.4 

12.5 

10.2 
8.6 
6.7 
6.7 
5.2 


23.2 

12.9 

11.5 

9.3 

7.6 

6.5 

5.0 

5.1 

3.9 


18.6 

10.3 

9.2 
7.5 
6.1 

5.2 
4.0 
4.0 
3.1 


64.4 

57.6 

46.7 

38.2 

30.8 

32.4 

25.1 

25.3 

19.5 

81.8 

73.3 

59.2 

28.5 

48.5 

39.2 

41.2 
31.9 

32.2 
24.8 


48.3 

43.2 
35.0 
28.6 

23.1 

24.3 
18.8 
19.0 

14.6 

61.4 
55.0 

44.4 

21.4 

36.4 

29.4 

30.9 

23.9 

24.1 

18.6 


95.1 

64.6 
37.0 
30.0 
63.0 

47.4 

53.4 

41.4 

41.7 

32.2 

Tro 

54.8 

71.1 

49.2 

39.9 
47.7 

43.4 

83.9 

57.3 

31.1 

71.1 

55.1 

42.6 

55.6 

42.9 

37.3 


71.4 

48.4 

27.7 

22.5 

47.3 

35.5 

40.1 

31.1 

31.3 

24.2 

85T 

41.1 

53.3 
36.9 
30.0 

35.8 

32.6 

62.9 
43.0 

23.3 

53.4 
41.3 
32.0 

41.7 

32.1 
28.0 


32.2 
28.8 

23.3 

19.1 

15.4 

16.2 

12.5 

12.6 
9.8 

40.9 

36.6 

29.6 

14.2 

24.3 

19.6 

20.6 

15.9 
16.1 

12.4 


21.5 

19.2 

15.6 

12.7 

10.3 

10.8 
8.4 

8.4 

6.5 

27.3 

24.4 

19.7 

9.5 
16.2 
13.1 

13.7 
10.6 

10.7 
8.3 


16.1 

14.4 

11.7 

9.5 

7.7 
8.1 
6.3 

6.3 
4.9 

20.5 

18.3 

14.8 

7.1 

12.1 

9.8 

10.3 
8.0 
8.0 
6.2 


12.9 

11.5 

9.3 

7.6 
6.2 
6.5 
5.0 

5.1 
3.9 

16.4 

14.7 

11.8 

5.7 

9.7 

7.8 

8.2 

6.4 
6.4 
5.0 


47.6 

32.3 

18.5 
15.0 

31.5 

23.7 

26.7 

20.7 
20.9 
16.1 

57l 

27.4 

35.5 

24.6 
20.0 

23.8 

21.7 

41.9 

28.7 

15.5 

35.6 

27.6 

21.3 

27.8 

21.4 

18.7 


31.7 
21.5 
12.3 
10.0 
21.0 

15.8 

17.8 

13.8 

13.9 
10.7 


23.8 
16.1 

9.2 

7.5 

15.8 

11.8 

13.4 

10.4 
10.4 

8.1 


19.0 

12.9 

7.4 
6.0 
12.6 

9.5 
10.7 

8.3 

8.3 

6.4 


38.0 

18.3 
23.7 

16.4 

13.3 
15.9 
145 
28.0 

19.1 

10.4 
23.7 

18.4 

14.2 

18.5 

14.3 

12.4 


28.5 

13.7 

17.8 

12.3 
10.0 

11.9 

10.9 
21.0 

14.3 

7.8 

17.8 

13.8 
10.7 

13.9 
10.7 
9.3 


22.5 

11.0 

14.2 

9.8 
8.0 

9.5 
8.7 

16.8 

11.5 
6.2 
14.2 
11.0 

8.5 
11.1 

8.6 
7.5 


44.4 

63.8 

49.4 
22.1 

34.8 

51.4 

40.2 

44.3 

34.5 


68.7 

53.2 

23.8 

40.4 

21.2 

59.6 

46.6 

51.4 
40.0 

74.4 

57.6 

25.8 

48.9 

47.4 

24.9 

69.9 

54.7 
60.3 
47.0 


62.8 

28.2 

58.1 
31.5 
56.4 

28.2 
83.2 
65.1 
71.7 
55.9 


69.0 

78.4 
31.0 

70.4 

35.5 

75.3 

68.5 

68.3 
31.0 
37.9 
100.7 
78.8 

40.7 

86.8 

67.6 

33.4 


24.7 

34.4 

27.2 

20.7 

29.8 
23.0 

10.3 
15.2 

22.4 


22.2 

31.9 

24.7 
11.1 
17.4 

25.7 
20.1 
22.1 
17.3 


34.3 
26.6 
11.9 
20.2 
10.6 
29.8 

23.3 

25.7 
20.0 

37.2 

28.8 
12.9 

24.4 
23.7 

12.4 
35.0 

27.4 
30.1 

23.5 


31.4 

14.1 

29.1 
15.7 

28.2 
14.1 

41.6 

32.6 

35.9 

27.9 


49.4 

68.9 

54.5 

41.4 

39.6 

35.5 

20.6 
23.5 

19.9 


24.7 

34.4 

27.2 

20.7 

19.8 

17.7 

10.3 

11.8 
10.0 


44.4 

48.7 
43.6 
22.1 
28.9 

24.5 
19.0 
19.2 

14.8 


22.2 

24.4 
21.8 
11.1 

14.5 
12.3 

9.5 

9.6 
7.4 


60.9 

53.2 

23.8 

36.1 

21.2 

30.6 

23.7 

23.9 

18.4 

74.4 
57.6 

25.8 

26.9 

45.9 

24.9 

38.9 
30.2 

30.4 

23.5 


30.4 
26.6 
11.9 
18.1 
10.6 

15.3 

11.9 
12.0 

9.2 

37.2 

28.8 

12.9 

13.5 
23.0 

12.4 

19.5 

15.1 

15.2 
11.7 


62.8 

28.2 

35.0 

28.4 

56.4 
28.2 

50.5 
39.2 

39.5 

30.5 


34.5 

39.2 

15.5 

35.2 

17.8 

37.6 

34.3 

34.2 
15.5 
19.0 

50.4 

39.4 

20.3 

43.4 

33.8 

16.7 


72.6 

51.9 

31.0 

46.5 

35.5 

45.1 

41.1 

68.3 
31.0 

29.4 

67.3 

52.1 

40.3 

52.5 

40.5 

33.4 


31.4 

14.1 

17.5 

14.2 

28.2 

14.1 
25.3 

19.6 

19.7 

15.2 


3 5T“ 

25.9 

15.5 
23.3 
17.8 

22.6 

20.5 

34.2 

15.5 
14.7 

33.6 
26.1 

20.2 

26.3 

20.3 

16.7 


Flango  (1%"),  N  -  Narrow  Flange  (D.  C  -  Coe  Slud  &  j0,st’ 


Punched,  T-TrecK.B-Br.dfl.ng, 


j  -Joist, 


S>  Double  Stud.  EWF  -  Extra  Wide  Flange  (2V4') 


TABLE  2  ALLOWABLE  UNIFORM  LOADS  FOR  PUNCHED  STUDS 

IN  LBS.  PER  SQ.  FT.  (cont.) 


SPAN 

FT. 

SECTION 

ONE  END 
REACTION 

SIMPLE  SPAN 

TOTAL  LOAD 

SIMPL 

LIVE  1 

E  SPAI 

LOAD 

N 

3  SI 

TOTAI 

’AN  CONDITION 

LLOAD  LIVE  LOAD 

12" 

16" 

24" 

36" 

48" 

60" 

12" 

16" 

24" 

36" 

48" 

60" 

24" 

48" 

24" 

48" 

9 

4  CP  14 

4  CP  15 

6  CP  18 

4  CP  16 

4  CP  18 
362  CP  14 
362  CP  15 

6  NP  16 
6NP18 

4  NP  16 

4  SP  15 

4  SP  16 

4  SP  18 
362  SP  15 
362  SP  16 
362  SP  18 

766.2 
697.0 

355.3 

625.4 

338.5 
669.0 
608.9 

607.1 

318.5 

337.3 

895.2 
700.7 

361.4 

771.6 

601.2 
297.3 

170.3 

154.9 

78.9 
139.0 

75.2 

148.7 

135.3 

134.9 
70.8 
75.0 

198.9 

155.7 

80.3 

171.5 

133.6 
66.1 

127.7 
116.2 

59.2 

104.2 

56.4 

111.5 

101.5 

101.2 

53.1 

56.2 

149.2 

116.8 

60.2 

128.6 
100.2 

49.5 

85.1 

77.4 

39.5 

69.5 

37.6 

74.3 

67.7 
67.5 

35.4 

37.5 

99.5 
77.9 

40.2 

85.7 

66.8 
33.0 

56.8 

51.6 

26.3 

46.3 

25.1 

49.6 

45.1 
45.0 

23.6 
25.0 

66.3 

51.9 
26.8 

57.2 
44.5 
22.0 

42.6 

38.7 

19.7 

34.7 

18.8 
37.2 

33.8 

33.7 

17.7 

18.7 

49.7 

38.9 
20.1 

42.9 

33.4 

16.5 

34.1 
31.0 

15.8 

27.8 
15.0 

29.7 

27.1 
27.0 

14.2 
15.0 

39.8 

31.1 

16.1 

34.3 
26.7 
13.2 

82.7 

75.2 
78.9 
67.5 

54.8 

65.4 

59.5 
115.1 

70.8 

42.6 

97.6 

75.6 
58.5 

76.2 

58.8 

51.2 

62.0 

56.4 

59.2 

50.6 

41.1 

49.1 

44.7 

86.3 

53.1 
32.0 

73.2 

56.7 
43.9 

57.2 
44.1 

38.4 

41.3 

37.6 
39.5 

33.7 

27.4 

32.7 

29.8 

57.5 
35.4 

21.3 

48.8 

37.8 
29.2 
38.1 

29.4 

25.6 

27.6 

25.1 

26.3 

22.5 

18.3 
21.8 
19.8 

38.4 

23.6 

14.2 

32.5 

25.2 

19.5 
25.4 

19.6 
17.1 

20.7 

18.8 

19.7 

16.9 

13.7 

16.4 

14.9 

28.8 

17.7 

10.7 

24.4 

18.9 

14.6 
19.1 

14.7 

12.8 

16.5 

15.0 

15.8 

13.5 
11.0 

13.1 

11.9 
23.0 

14.2 
8.5 

19.5 

15.1 

11.7 

15.2 

11.8 

10.2 

106.4 

96.8 

34.4 
84.6 

39.5 

92.9 

84.6 

76.8 

34.4 

46.8 

124.3 

97.3 

50.2 
107.2 

83.5 

41.3 

53.2 

48.4 

17.2 

42.3 

19.7 

46.5 

47.3 

38.4 

17.2 

23.4 

62.2 

48.7 
25.1 

53.6 

41.8 

20.6 

78.2 

71.1 

34.4 

63.8 

39.5 

61.9 

56.3 
76.8 

34.4 
40.3 

92.2 

71.5 

50.2 
72.1 

55.6 

41.3 

39.1  A 

35.6 

17.2 

31.9 

19.7 

30.9 

28.2 

38.4 

17.2 

20.1 

46.1 

35.8 

25.1 

36.0 

27.8 

20.6 

8 

4  CP  14 

4  CP  15 

4  CP  16 

4  CP  18 
362  CP  14 
362  CP  15 

6  NP  18 

4  NP  16 

4  NP  18 

4  SP  16 

4  SP  18 
362  SP  15 
362  SP  16 
362  SP  18 

862.0 

784.2 

703.6 
380.8 

752.6 
685.0 

355.3 

379.4 

199.7 

788.3 
406.6 
868.1 

676.4 

334.4 

215.5 

196.0 

175.9 
95.2 
188.1 
171.3 
88.8 

94.9 

49.9 

197.1 

101.6 
217.0 

169.1 
83.6 

161.6 

147.0 

131.9 

71.4 
141.1 
128.4 

66.6 

71.1 

37.4 

147.8 

76.2 

162.8 
126.8 
62.7 

107.7 

98.0 

88.0 

47.6 
94.1 

85.6 

44.4 

47.4 
25.0 

98.5 

50.8 

108.5 

84.5 

41.8 

71.8 

65.3 

58.6 

31.7 

62.7 
57.1 

29.6 

31.6 

16.6 
65.7 

33.9 

72.3 

56.4 

27.9 

53.9 

49.0 

44.0 

23.8 
47.0 

42.8 
22.2 
23.7 
12.5 

49.3 

25.4 

54.3 

42.3 

20.9 

43.1 

39.2 

35.2 
19.0 

37.6 

34.3 

17.8 
19.0 
10.0 

39.4 

20.3 

43.4 

33.8 

16.7 

117.7 
107.2 

96.1 
78.0 

93.1 

84.8 

88.8 
60.7 

49.1 

107.7 
83.3 
108.5 

83.7 
72.9 

88.3 

80.3 
72.1 

58.5 
69.9 

63.6 

66.6 

45.5 
36.8 

80.7 

62.5 

81.4 

62.8 

54.6 

58.9 

53.5 
48.0 
39.0 

46.6 

42.4 

44.4 

30.3 

24.6 

53.8 

41.6 

54.3 

41.9 

36.4 

39.2 

35.7 
32.0 
26.0 
31.0 

28.3 
29.6 
20.2 

16.4 
35.9 

27.8 

36.2 

27.9 

24.3 

29.4 
26.8 
24.0 

19.5 
23.3 
21.2 
22.2 

15.2 

12.3 

26.9 
20.8 

27.1 

20.9 

18.2 

23.5 

21.4 
19.2 

15.6 

18.6 
17.0 

17.8 
12.1 

9.8 

21.5 

16.7 

21.7 

16.7 

14.6 

134.7 
121.0 

95.2 
44.4 
117.6 
107.0 

38.7 

59.3 

31.2 

123.2 

67.3 

60.5 

47.6 
22.2 
58.8 

53.5 

19.4 

29.6 

15.6 

61.6 

111.3 

101.3 
90.9 

44.4 
88.1 
80.2 
38.7 

57.4 
31.2 
101.8 

55.7 

50.6 

45.4 

22.2 

44.0 

40.1 

19.4 

28.7 

15.6 

50.9 

7 

4  CP  14 

4  CP  15 

4  CP  18 
362  CP  14 
362  CP  15 

4  NP  16 

4  NP  18 
362  NP  16 
362  NP  18 

4  SP  18 
362  SP  18 
250  SP  18 
250  SP  20 

985.1 

896.2 

435.2 
860.1 
782.9 

433.6 

288.2 
374.2 

197.1 

464.7 

382.2 
232.1 
166.4 

281.5 
256.0 
124.3 

245.7 

223.7 

123.9 

65.2 

106.9 

56.3 

132.8 
109.2 

66.3 

47.5 

211.1 

192.0 

93.3 

184.3 
167.8 

92.9 

48.9 
80.2 
42.2 

99.6 

81.9 

49.7 

35.7 

140.7 
128.0 
62.2 

122.9 

111.8 

61.9 
32.6 

53.5 
28.2 
66.4 

54.6 
33.2 
23.8 

93.8 

85.3 

41.4 

81.9 

74.6 

41.3 

21.7 
35.6 

18.8 

44.3 

36.4 
22.1 
15.8 

70.4 
64.0 

31.1 

61.4 

55.9 
31.0 
16.3 
26.7 

14.1 

33.2 

27.3 
16.6 

11.9 

56.3 

51.2 
24.9 
49.1 

44.7 

24.8 
13.0 

21.4 

11.3 
26.6 

21.8 

13.3 
9.5 

175.7 
159.9 

116.5 
139.0 

126.6 
90.6 
65.2 

70.8 
57.4 

124.3 

108.8 

38.8 

28.9 

131.8 

119.9 

87.3 

104.3 

94.9 

67.9 

48.9 

53.1 

43.1 

93.2 
81.6 
29.1 
21.7 

87.9 

79.9 

58.2 

69.5 

63.3 

45.3 

32.6 

35.4 

28.7 
62.2 

54.4 

19.4 

14.4 

58.6 

53.3 

38.8 

46.3 

42.2 

30.2 

21.7 

23.6 
19.1 

41.4 

36.3 

12.9 

9.6 

43.9 

40.0 

29.1 
34.8 

31.6 

22.6 

16.3 

17.7 

14.4 

31.1 

27.2 

9.7 
7.2 

35.1 
32.0 

23.3 

27.8 

25.3 

18.1 
13.0 
14.2 
11.5 

24.9 
21.8 

7.8 

5.8 

170.6 
138.3 

153.6 
139.8 

85.3 

69.2 

76.8 

69.9 

166.2 

138.3 

131.5 

119.7 

83.1 

69.2 

65.7 

59.8 

6 

4  CP  14 

4  CP  15 
362  CP  14 
362  CP  15 

4  NP  18 

4  NP  20 
362  NP  18 
362  NP  20 
250  NP  16 
250  NP  18 
250  SP  16 
250  SP  18 
250  SP  20 

1149.3 
1045.5 

1003.4 
913.3 
266.2 

165.6 

229.9 
143.2 

262.9 
139.0 

527.6 
270.8 
194.1 

383.1 

348.5 

334.5 
304.4 
88.7 

55.2 

76.6 

47.7 

87.6 

46.3 
175.9 

90.3 

64.7 

287.3 

261.4 

250.9 
228.3 
66.6 

41.4 

57.5 
35.8 

65.7 

34.8 

131.9 
67.7 

48.5 

191.6 

174.3 

167.2 

152.2 
44.4 
27.6 

38.3 
23.9 

43.8 

23.2 

87.9 
45.1 

32.4 

127.7 

116.2 

111.5 

101.5 
29.6 

18.4 

25.5 
15.9 
29.2 
15.4 

58.6 
30.1 

21.6 

95.8 

87.1 

83.6 

76.1 

22.2 

13.8 

19.2 

11.9 

21.9 

11.6 
44.0 
22.6 

16.2 

76.6 

69.7 

66.9 

60.9 

17.7 
11.0 

15.3 
9.5 

17.5 

9.3 
35.2 
18.1 

12.9 

279.1 

253.8 

220.8 
201.0 

88.7 

55.2 

76.6 

47.7 

46.7 
38.0 
80.1 
61.6 

45.8 

209.3 

190.4 

165.6 

150.7 
66.6 

41.4 

57.5 
35.8 
35.0 

28.5 
60.0 
46.2 
34.4 

139.5 

126.9 

110.4 

100.5 
44.4 
27.6 

38.3 

23.9 

23.3 
19.0 
40.0 

30.8 

22.9 

93.0 

84.6 

73.6 
67.0 

29.6 

18.4 

25.5 
15.9 

15.6 

12.7 

26.7 
20.5 
15.3 

69.8 
63.5 

55.2 

50.2 

22.2 

13.8 
19.2 

11.9 
11.7 

9.5 

20.0 

15.4 

11.5 

55.8 

50.8 

44.2 

40.2 
17.7 
11.0 

15.3 

9.5 

9.3 

7.6 
16.0 

12.3 
9.2 

199.1 

161.4 

201.6 

163.7 

99.5 

80.7 

100.8 

81.9 

199.1 

161.4 

201.6 

163.7 

99.5 

80.7 

100.8 

81.9 

120.9 

98.2 

5 

362  CP  14 

362  CP  15 

4  NP  18 

4  NP  20 
362  NP  18 
362  NP  20 
250  NP  16 
250  NP  18 
250  NP  20 
250  SP  18 
250  SP  20 

1204.1 

1096.0 

319.5 

198.7 
275.9 

171.8 

315.5 

166.8 
104.3 
325,0 
233.0 

481.7 

438.4 

127.8 
79.5 

110.4 

68.7 
126.2 

66.7 

41.7 
130.0 
93.2 

361.2 

328.8 

95.8 
59.6 

82.8 

51.5 

94.6 
50.0 
31.3 
97.5 
69.9 

240.8 

219.2 

63.9 
39.7 

55.2 

34.4 
63.1 

33.4 

20.9 
65.0 
46.6 

160.6 

146.1 
42.6 
26.5 

36.8 

22.9 

42.1 

22.2 

13.9 
43.3 
31.1 

120.4 

109.6 

31.9 

19.9 

27.6 

17.2 
31.5 

16.7 

10.4 

32.5 

23.3 

96.3 

87.7 

25.6 
15.9 
22.1 

13.7 

25.2 

13.3 

8.3 
26.0 
18.6 

381.5 

347.3 
127.8 
79.5 

110.4 

68.7 

80.7 

65.7 

41.7 

106.5 
79.2 

286.1 

260.5 

95.8 
59.6 

82.8 

51.5 

60.5 

49.3 

31.3 
79.9 

59.4 

190.8 

173.6 
63.9 
39.7 

55.2 
34.4 

40.3 
l  32.8 

1  20.9 
!  53.2 

39.6 

127.2 

115.8 

42.6 

26.5 

36.8 

22.9 

26.9 

21.9 

13.9 

35.5 
26.4 

95.4 
86.8 

31.9 

19.9 

27.6 

17.2 

20.2 

16.4 

10.4 

26.6 
19.8 

76.3 

69.5 

25.6 
15.9 
22.1 

13.7 
16.1 
13.1 

8.3 

21.3 

15.8 

241.9 

196.5 

120.9 

98.2 

241.9 

196.5 

4 

250  CP  16 
250  CP  18 
250  CP  20 

4  NP  18 

4  NP  20 
362  NP  18 
362  NP  20 
250  NP  16 
250  NP  18 
250  NP  20 
250  SP  18 
250  SP  20 

760.3 

413.4 

292.6 

399.3 

219.7 
344.9 

214.7 

394.3 

208.5 

130.3 

406.2 

291.2 

380.1 

206.7 

146.3 

199.7 
109.9 

172.4 

107.4 

197.2 

104.3 
65.2 

203.1 

145.6 

285.1 

155.0 

109.7 

149.7 

82.4 

129.3 

80.5 

147.9 
78.2 

48.9 

152.3 

109.2 

190.1 

103.3 

73.1 

99.8 

54.9 

86.2 

53.7 

98.6 
52.1 

32.6 
101.5 

72.8 

126.7 

68.9 

48.8 
66.6 

36.6 

57.5 

35.8 

65.7 

34.8 

21.7 

67.7 

48.5 

95.0 

51.7 
36.6 
49.9 
27.5 

43.1 

26.8 

49.3 

26.1 

16.3 
50.8 

36.4 

76.0 

41.3 

29.3 

39.9 
22.0 

34.5 

21.5 

39.4 

20.9 
13.0 

40.6 
;  29.1 

259.6 

206.7 

146.3 

199.7 
109.9 

172.4 

107.4 
157.6 
104.3 
65.2 

!  203.1 
;  145.6 

194.7 
155.0 

109.7 
'  149.7 
|  82.4 

1  129.3 

I  80.5 
;  118.2 
l  78.2 
!  48.9 
|  152.3 
, 109.2 

129.8 

103.3 

73.1 
!  99.8 

54.9 

86.2 

53.7 

78.8 
52.1 
32.6 
101.5 

72.8 

86.5 
68.9 

48.8 

66.6 

36.6 

57.5 

35.8 

52.5 

34.8 

21.7 

67.7 

48.5 

64.9 

51.7 
36.6 

49.9 
27.5 

43.1 

26.8 
39.4 

26.1 

16.3 
50.8 

36.4 

51.9 

41.3 

29.3 

39.9 
22.0 

34.5 

21.5 

31.5 

20.9 
13.0 

40.6 
29.1 

6 
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NOTE*  For  Web  Crippling  see  Maximum  Allowable  Reaction  Tables. 


Note  Refer  to  Design  Notes— Page  31 
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^rr «  _J — ?! — 1 — ML-  i  11'  I  ]Z  I  1 r  I  w  ~~r~ 

^ - IOICTQ  - - - - - ‘ - - - 1 _ 10 

MO  WIND” 

20'  1  72' 

pUNCHtUr 

ioITk 

10 JP  15 

9JP 14 
9JP16 

8JP 14 
8JP16 

6  JP  16 

6  IP  18 

19,172 

17,349 

18,830 

13,309 

18,382 

13,000 

12,027 

6,404 

19,069 

17,257 

18,699 

13,219 

18,211 

12,882 

11,797 

6,325 

18,954 

17,155 

18,553 

13,118 

18,019 

12,749 

11,541 

6,238 

18,827 

17,041 

18,391 

13,007 

17,807 

12,602 

11,257 

6,141 

18,688 

16,916 

18,213 

12,884 

17,575 

12,441 

10,946 

6,035 

18,373 

16,635 

17,812 

12,608 

17,050 

12,077 

10,243 

5,796 

18,010 

16,310 

17,348 

12,289 

16,444 

11,658 

9,432 

5,519 

17,599 

15,942 

16,824 

11,928 

15,758 

11,182 

8,513 

5,206 

17,139 

15,531 

16,237 

11,524 

14,991 

10,651 

7,486 

4,856 

16,631 

15,076 

15,589 

11,078 

14,143 

10,064 

6,352 

4,469 

UNPUNCHED  NAILA 

BLE  STUI 

>s 

4  S 15 
4S16 

4  S 18 

362  S  15 

362  S  16 

362  S  18 

250  S  16 

250  S  18 

250  S20 

16,496 

12,893 

7,128 

14,900 

11,839 

6,704 

6,554 

3,833 

3,160 

15,493 

12,100 

6,858 

13,748 

10,875 

6,375 

5,208 

2,973 

2,804 

14,371 

11,213 

6,557 

12,460 

9,798 

6,008 

4,219 

2,261 

2,406 

13,132 

10,234 

6,224 

11,037 

8,607 

5,602 

3,486 

1,698 

1,998 

11,775 

9,160 

5,860 

9,480 

7,326 

5,158 

2,930 

1,283 

1,678 

8,883 

6,893 

5,036 

6,965 

5,382 

4,153 

2,152 

732 

1,233 

6,801 

5,278 

4,085 

5,333 

4,121 

3,187 

5,374 

4,170 

3,227 

4,214 

3,256 

2,518 

4,353 

3,378 

2,614 

3,413 

2,637 

2,039 

3,597 

2,791 

2,161 

PUNCHED  NAILABLE  STUDS 

4SP  15 

4SP 16 
4SP  18 

362  SP 15 

362  SP 16 

362  SP  18 

250  SP  16 

250  SP  18 

250  SP  20 

10,693 

8,442 

4,589 

9,318 

7,282 

3,831 

4,987 

3,043 

2,201 

10,200 

8,035 

4,450 

8,802 

6,861 

3,721 

4,196 

2,776 

2,017 

9,650 

7,580 

4,295 

8,225 

6,389 

3,598 

3,409 

2,478 

1,812 

9,042 

7,077 

4,124 

7,588 

5,868 

3,463 

2,817 

2,148 

1,586 

8,376 

6,527 

3,936 

6,890 

5,298 

3,314 

2,367 

1,812 

1,345 

6,870 

5,281 

3,511 

5,329 

4,045 

2,979 

1,739 

1,331 

988 

5,308 

4,058 

3,020 

4,080 

3,097 

2,592 

4,194 

3,206 

2,468 

3,224 

2,447 

2,153 

3,397 

2,597 

1,999 

2,611 

1,982 

1,744 

2,808 

2,146 

1,652 

TABLE  4  MAXIMUM  ALLOWABLE  LOADS  (LBS.)  FOR  STUDS  15#  WIND  LOADING 

STUD  LENGTH  AND  SPACING 


8' 

9 

>' 

10' 

ii' 

12' 

14' 

i - 

16' 

| - 

18' 

20'' 

16" 

24" 

16" 

24" 

16" 

24" 

16" 

24" 

12" 

16" 

24" 

12" 

r==i 

24" 

12" 

j  16" 

|  24" 

12" 

16" 

24" 

12" 

PUNCHE 

D  JOISTS 

10  JP  15 

17349 

17349 

17257 

17257 

17155 

17155 

17041 

17041 

16916 

16916 

16916 

16635 

16635 

16635 

16310 

16310 

16310 

15942 

15942 

15942 

15531 

9  JP  16 

13309 

13309 

13219 

13219 

13118 

13118 

13007 

13007 

12884 

12884 

12884 

12608 

12608 

12608 

12289 

12289 

12289 

11928 

11928 

11840 

11525 

8  JP  16 

13001 

13001 

12882 

12882 

12749 

12749 

12602 

12602 

12441 

12441 

12441 

12078 

12078 

12078 

11658 

11658 

11658 

11183 

11183 

10012 

10651 

6  JP  14 

16334 

16334 

16047 

16047 

15727 

15727 

15373 

15373 

14986 

14986 

14986 

14110 

14110 

14023 

13099 

12829 

11358 

11284 

10405 

8922 

9119 

6  JP  16 

12027 

12027 

11798 

11798 

11541 

11541 

11257 

11257 

10946 

10946 

10946 

10243 

10243 

9055 

8995 

8256 

7000 

7195 

6464 

5235 

5647 

6  JP  18 

6404 

6404 

6325 

6325 

6238 

6238 

6141 

5849 

6035 

6035 

5257 

5613 

5047 

4032 

4623 

3980 

2866 

3667 

2994 

1849 

2815 

UNPUNCHED  NAILABLE  STUDS 


4  S  15 
4  S  16 
4  S  18 
362  S  15 
362  S  16 
362  S  18 
250  S  16 
250  S  18 
250  S  20 


16496 

16496 

15493 

15493 

14372 

13104 

12182 

10819 

10897 

10122 

8823 

7493 

6820 

5691 

5261 

4672 

3684 

3781 

3257 

2379 

12893 

12893 

12100 

11416 

10662 

9436 

8865 

7666 

7964 

7284 

6143 

5378 

4788 

3798 

3700 

3184 

2318 

2594 

2135 

1365 

7128 

6544 

6455 

5454 

5476 

4396 

4539 

3431 

4342 

3689 

2587 

2917 

2300 

1265 

1851 

1295 

362 

1108 

613 

14900 

14900 

13748 

12826 

11689 

10425 

9546 

8349 

8362 

7700 

6589 

5619 

5052 

4100 

3901 

3405 

2572 

2765 

2324 

1584 

11839 

11475 

10476 

9327 

8542 

7424 

6866 

5813 

6026 

5447 

4475 

3969 

3473 

2640 

2688 

2253 

1525 

1846 

1460 

813 

6496 

5572 

5446 

4434 

4441 

3401 

3539 

2510 

3354 

2761 

1765 

2092 

1558 

662 

1226 

758 

670 

254 

5369 

4606 

3918 

3238 

2901 

2289 

2173 

1616 

1941 

1637 

1126 

1185 

924 

487 

2857 

2104 

2044 

1331 

1404 

746 

919 

321 

896 

569 

399 

119 

1655 

1000 

1086 

464 

650 

73 

326 

382 

95 

53 

2758 

1834 

610 

1983 

1271 

301 


PUNCHED  NAILABLE  STUDS 


4  SP  15 

4  SP  16 
4  SP  18 
362  SP  15 
362  SP  16 
362  SP  18 
250  SP  16 
250  SP  18 
250  SP  20 


10693 

10693 

10201 

10201 

9650 

9212 

8442 

8442 

8035 

7851 

7490 

6643 

4589 

4294 

4290 

3637 

3704 

2978 

9318 

9318 

8802 

8640 

8124 

7257 

7283 

7283 

6861 

6209 

5866 

5098 

3831 

3325 

3367 

2741 

2857 

2167 

4190 

3591 

3149 

2597 

2333 

1836 

2103 

1545 

1542 

998 

1086 

569 

1208 

724 

810 

337 

493 

43 

8776 

6373 

3122 

6851 

4864 

2358 

1745 

725 

249 


7803 

5509 

2357 

5986 

4109 

1634 

1293 

243 


8051 

5850 

3034 

6201 

4413 

2328 

1560 

710 

298 


7478 

5347 

2576 

5704 

3983 

1895 

1313 

446 

67 


6513 

4501 

1797 

4870 

3260 

1158 

899 


5798 

4105 

2098 

4274 

2959 

1545 

951 

313 

36 


5272 

3648 

1647 

3836 

2583 

1117 

739 

87 


4388 

2883 

888 

3102 

1951 

398 

384 


4086 

2825 

1370 

2963 

1999 

943 


3623 

2425 

949 

2580 

1670 

541 


2846 

1754 

242 

1937 

1117 


2933 

1977 

827 

2096 

1369 

501 


2521 

1621 

446 

1756 

1076 

135 


1831 

1025 


1184 

585 


2136 

1394 

449 

1500 

939 

193 


PUNCHED  #158  CEE  STUDS 


8  CP  14 
8  CP  15 
8  CP  16 
8  CP  18 
6  CP  15 
6  CP  16 
6  CP  18 
6  CP  20 
4  CP  14 
4  CP  15 
4  CP  16 
4  CP  18 
4  CP  20 
362  CP  14 
362  CP  15 
362  CP  16 
362  CP  18 
362  CP  20 
250  CP  16 
250  CP  18 
250  CP  20 


10257 

9297 

7960 

4236 

8411 

7232 

3891 

2707 

8729 

7921 

7091 

3973 

2752 

7886 

7161 

6414 

3642 

2474 

4206 

2245 

1434 


10257 

9297 

7960 

4236 

8411 

7232 

3891 

2707 

8729 

7921 

7091 

3691 

2321 

7886 

7161 

6414 

3134 

2009 

3585 

1664 

922 


10177 

9227 

7902 

4216 

8282 

7126 

3855 

2684 

8372 

7598 

6804 

3730 

2398 

7493 

6806 

6098 

3165 

2081 

3198 

1674 

1000 


10177 

9227 

7902 

4216 

8282 

7126 

3855 

2653 

8372 

7596 

6600 

3139 

1889 

7187 

6348 

5490 

2570 

1550 

2617 

1096 

494 


10086 

9148 

7839 

4194 

8137 

7007 

3814 

2659 

7973 

7238 

6403 

3244 

2029 

6848 

6072 

5277 

2671 

1690 

2381 

1199 

648 


10086 

9148 

7839 

4194 

8137 

7007 

3794 

2396 

7416 

6531 

5627 

2577 

1459 

6039 

5297 

4539 

2020 

1118 

1853 

643 

162 


9987 

9062 

7768 

4170 

7977 

6876 

3769 

2551 

7176 

6349 

5505 

2753 

1662 

5794 

5112 

4416 

2193 

1321 

1774 

817 

371 


9987 

9062 

7768 

4170 

7977 

6876 

3453 

2117 

6286 

5498 

4696 

2036 

1055 

4976 

4331 

3675 

1514 

730 

1294 

292 


9877 

8967 

7690 

4143 

7802 

6733 

3720 

2587 

6666 

5911 

5139 

2715 

1682 

5308 

4697 

4072 

2157 

1340 

1590 

805 

412 


9877 

8967 

7690 

4143 

7802 

6733 

3661 

2322 

6137 

5405 

4659 

2282 

1316 

4834 

4245 

3643 

1753 

989 

1327 

514 

158 


9877 

8967 

7690 

4143 

7802 

6733 

3088 

1825 

5243 

4551 

3849 

1539 

688 

4038 

3485 

2923 

1067 

394 

887 

27 


9630 

8753 

7515 

4083 

7407 

6408 

3425 

2168 

4847 

4268 

3677 

1898 

1095 

3688 

3238 

2779 

1419 

794 

960 

361 

101 


9630 

8753 

7515 

4083 

7407 

6372 

3036 

1834 

4348 

3792 

3226 

1457 

722 

3261 

2831 

2393 

1024 

452 

736 

112 


6  WP  15 

5180 

5180 

5117 

5117 

5048 

5048 

6  WP  16 

4063 

4063 

4020 

4020 

3972 

2895 

6  WP  18 

2106 

1990 

2087 

1752 

1898 

1493 

6  WP  20 

1101 

861 

961 

663 

808 

451 

4  WP  16 

3782 

3444 

3484 

2902 

3009 

2357 

4  WP  18 

1705 

1272 

1413 

902 

1111 

539 

4  WP  20 

739 

337 

501 

36 

263 

362  WP  16 

3341 

2846 

2882 

2309 

2414 

1791 

362  WP  18 

1401 

965 

1107 

606 

815 

266 

250  WP  16 

2014 

1462 

1486 

938 

1050 

522 

250  WP  18 

685 

190 

370 

106 

4970 

3920 

1692 

643 

2534 

815 

37 

1964 

537 

700 


4799 

3522 

1216 

229 

1837 

198 


1318 


200 


3862 

1762 

722 

2500 

906 

158 

1938 

632 

701 


4886 

3736 

1473 

472 

2081 

535 


4331 

3126 

930 


1363 


4604 

3465 

1374 

429 

1723 

442 


4158 

3053 

1014 

122 

1299 

51 


9630 

9345 

9345 

9345 

9022 

9022 

8344 

8661 

8753 

8505 

8505 

8505 

8225 

8225 

7383 

7912 

7515 

7313 

7313 

7123 

7084 

7066 

6114 

6757 

3697 

4014 

3773 

3077 

3696 

3249 

2425 

3217 

6643 

6788 

6219 

5235 

5562 

4971 

3970 

4457 

5546 

5764 

5235 

4322 

4709 

4159 

3227 

3760 

2327 

2839 

2385 

1585 

2257 

1765 

920 

1719 

1228 

1724 

1340 

663 

1294 

880 

168 

904 

3510 

3417 

2972 

2226 

2416 

2020 

1357 

1727 

2992 

2984 

2559 

1847 

2087 

1709 

1076 

1471 

2468 

2543 

2140 

1465 

1752 

1394 

|  794 

1211 

714 

1242 

820 

110 

743 

351  | 

377 

91 

631 

270 

283 

866 

33 

2542 

2523 

2149 

1523 

1755 

1423 

1228 

2147 

2193 

1836 

1237 

1505 

1188 

1  656 

1034 

1744 

1856 

1518 

950 

1250 

950 

445 

838 

360 

858 

490 

450 

117 

171 

391 

70 

106 

358 

576 

380 

50 

101 

3355 

3814 

3304 

2419 

3046 

2509 

1596 

2356 

1658 

251 

2310 

2830 

2358 

1535 

2214 

1713 

857 

360 

974 

561 

593 

147 

585 

138 

1105 

701 

23 

640 

266 

303 

70 

250 

737 

389 

366 

52 

114 

59 

6  NP  15 
6  NP  16 
6  NP  18 
6  NP  20 
4  NP  16 
4  NP  18 
4  NP  20 
362  NP  16 
362  NP  18 
362  NP  20 
250  NP  16 


5051 

5051 

4975 

4088 

4088 

4033 

2139 

2068 

2121 

1155 

930 

1020 

3892 

3464 

3436 

1787 

1349 

1466 

783 

399 

546 

3255 

2761 

2733 

1424 

995 

1113 

593 

206 

358 

1727 

1251 

1228 

4975 

4033 

1833 

741 

2858 

963 

110 

2187 

634 


4891 

3972 

1961 

872 

2896 

1145 

315 

2229 

815 

139 

836 


4891 

4797 

3922 

3904 

1576 

1754 

539 

713 

2274 

2382 

597 

841 

101 

1661 

1772 

305 

543 

419 

538 

4577 

3533 

1305 

329 

1744 

266 


1204 

19 


159 


4694 
3830 
1807 
781 
2293 
908 
205 
1703 
1  614 
53 
531 


4694 

3704 

1534 

549 

1917 

564 


1374 

304 


4276  3854 
3373  ;  2985 


;  1415  |  1081 
1283 


820 


499  ,  219 
•518  1162 

«6  HQ 


1057 

233 


755 


323 


48 


3109 

3459 

2997 

2205 

2703 

2234 

2300 

2707 

2280 

1546 

2089 

1651 

481 

1020 

645 

653 

258 

224 

565 

941 

619 

79 

538 

252 

115 

248 

601 

334 

305 

68 

NOTE:  BRIDGING  KtwminLiiu#,.  .uns;  walls  up  to  10  feet  high  -  One  -  fri- m  n  „  ,  1  1  I  I 

Note:  Refer  to  Design  Notes  -Page  31  Walls  ab°ve  14  feet  high  -  One  row  of  bridging  for  every  4  feet  oU'al'fheight*0  r°WS  °*  bridging' 


2053 

1554 

334 


269  ^ 


109 


TABLE  6  MAXIMUM  ALLOWABLE  LOADS  (LBS.)  FOR  STUDS  25#  WIND  LOADING 


STUD  LENGTH  AND  SPACING 


8 

/ 

9 

r 

10' 

ii' 

12' 

14' 

16' 

h-» 

00 

20' 

16" 

24" 

16" 

24" 

16" 

24" 

16" 

24" 

12" 

16" 

& 

CM 

12" 

16" 

24" 

12" 

16" 

24" 

12" 

16" 

24" 

12" 

PUNCHED  JOISTS 

\ 

10  JP  15 

17349 

17349 

17257 

17257 

17155 

17155 

17041 

17041 

16916 

16916 

16916 

16635 

16635 

16635 

16310 

16310 

16310 

15942 

15942 

15578 

15531 

9  JP  16 

13309 

13309 

13219 

13219 

13118 

13118 

13007 

13007 

12884 

12884 

12884 

12608 

12608 

12608 

12289 

12289 

11443 

11928 

11458 

9684 

non 

8  JP  16 

13001 

13001 

12882 

12882 

12749 

12749 

12602 

12602 

12441 

12441 

12441 

12078 

12078 

11587 

11658 

11330 

9663 

10662 

9600 

7733 

9044 

6  JP  14 

16334 

16334 

16047 

16047 

15727 

15727 

15373 

15373 

14986 

14986 

14755 

14110 

13618 

11781 

12061 

10918 

8968 

9627 

8484 

6558 

7527 

6  JP  16 

12027 

12027 

11798 

11798 

11541 

11541 

11257 

10697 

10946 

10905 

9476 

7628 

8695 

7081 

7599 

6627 

4982 

5819 

4872 

3282 

4368 

6  JP  18 

6404 

6404 

6325 

5964 

6208 

5263 

5618 

4522 

5666 

4994 

3766 

4522 

3721 

2311 

3399 

2531 

1043 

2395 

1510 

1550 

UNPUNCHED  NAILABLE  STUDS 


4  S  15 

16496 

16167 

15204 

13430 

12693 

10883 

10417 

8653 

9440 

8440 

6762 

6227 

5358 

3900 

4153 

3393 

2117 

2796 

2120 

986 

1872 

4  S  16 

12893 

11684 

11060 

9470 

9072 

7472 

7312 

5760 

6685 

5807 

4334 

4268 

3506 

2229 

2729 

2063 

945 

1731 

1138 

145 

1057 

4  S  18 

6273 

5020 

5148 

3765 

4072 

2630 

3102 

1650 

3111 

2261 

831 

1757 

960 

805 

87 

178 

362  S  15 

14900 

13463 

12446 

10769 

10053 

8417 

7995 

6449 

7117 

6262 

4828 

4552 

3820 

2591 

2967 

2326 

1251 

1935 

1366 

410 

1236 

362  S  16 

11143 

9660 

8986 

7486 

7094 

5647 

5503 

4144 

4937 

4189 

2935 

3035 

2395 

1320 

1871 

1310 

370 

1120 

622 

618 

362  S  18 

5288 

4004 

4130 

2777 

3092 

1730 

2206 

871 

2238 

1472 

185 

1088 

398 

346 

250  S  16 

4381 

3396 

3038 

2160 

2109 

1319 

1452 

734 

1369 

976 

318 

695 

358 

250  S  18 

1881 

905 

1121 

201 

553 

145 

781 

302 

PUNCHED  NAILABLE  STUDS 


PUNCHED  #158  CEE  STUDS 


PUNCHED  #138  CHANNEL  STUDS 


6  WP 

15 

5180 

5180 

5117 

4895 

5048 

4342 

4618 

3756 

4652 

4124 

3155 

3743 

3109 

6  WP 

16 

4063 

3985 

4020 

3540 

3751 

3055 

3352 

2547 

3425 

2933 

2032 

2670 

2082 

6  WP 

18 

1902 

1469 

1643 

1110 

1361 

730 

1064 

340 

1196 

759 

677 

157 

6  WP 

20 

782 

396 

566 

95 

335 

96 

233 

4  WP 

16 

3289 

2559 

2721 

1889 

2157 

1258 

1627 

693 

1706 

1149 

203 

925 

374 

4  WP 

18 

1134 

483 

742 

363 

11 

199 

362  WP 

16 

2690 

1970 

2133 

1336 

1603 

764 

1125 

271 

1213 

709 

549 

65 

362  WP 

18 

827 

188 

450 

98 

250  WP 

16 

1297 

572 

776 

64 

366 

53 

180 

1991 

1042 


2843 

1930 

183 

345 

83 


2152 

1287 


967 

179 


2031 

1265 


1325 

602 


129 


1344 

703 


PUNCHED  #100  CHANNEL  STUDS 


6NP16 
6  NP  18 
6NP20 
4  NP  16 
4  NP  18 
362  NP  16 
362  NP  18 
362  NP  16 


1984 

857 

.3307 

I  1211 
,2608 
I  862 
1110 


'4064 

4033 

!  3612  | 

3784 

3122 

3371 

2613 

3406 

2942 

2105 

2630 

2092 

1155 

1897 

305 

1579 

1729 

i  1226  1 

1452 

860 

1162 

490 

1274 

867 

128 

771 

298 

,  497 

I  651 

214  i 

432 

207 

329 

12582 

!  2681 

1884  j 

2087 

1257 

1555 

719 

1584 

1095 

272 

848 

388 

335 

;  571 

807 

;  101 

430  ! 

93 

257 

i  1917 

i  2022 

1287  ! 

1492 

746 

1037 

300 

1083 

657 

489 

99 

99 

!  250  | 

1  488 

152 

29 

j  494  | 

|  644 

i«l 

296 

47 

r  i  ,  I 

ITE*  BRIDGING  RECOMMENDATIONS:  Walls  up  to  10  feet  high  —  One  row  of  bridging.  From  10  to  14  feet  high  — 

Walls  above  14  feet  high  —  One  row  of  bridging  for  every  4  feet  of  wall  heig 


1327 


357 


Two  rows  of  bridging. 


1263 


692 


745 


Note  Refer  to  Design  Notes  -Page  31 


TABLEsLun?tIhMandI1p^ng0WABLE  L0ADS  (LBS-)  for  STUDS  30#  WIND  LOADING 


8 

/ 

s 

)' 

11 

y 

1 

L' 

12' 

14' 

16' 

18' 

20' 

16" 

24" 

16" 

24" 

16" 

24" 

16" 

24" 

12" 

16" 

24" 

12" 

16" 

1  24" 

12" 

1  16" 

1  24" 

12" 

I  16" 

1  24" 

12" 

PUNCHED  JC 

USTS 

i - 

10 JP  15 

9  JP  16 

8  JP  16 

6  JP  14 

6  JP  16 

6  JP  18 

17349 

13309 

13001 

16334 

12027 

6404 

17349 

13309 

13001 

16334 

12027 

6238 

17257 

13219 

12882 

16047 

11798 

6325 

17257 

13219 

12882 

16047 

11798 

5509 

17155 

13118 

12749 

15727 

11541 

5822 

17155 

13118 

12749 

15727 

11252 

4723 

17041 

13007 

12602 

15373 

11257 

5168 

17041 

13007 

12602 

15373 

9988 

3906 

16916 

12884 

12441 

14986 

10946 

5257 

16916 

12884 

12441 

14986 

10311 

4486 

16916 

12884 

12441 

13902 

8695 

3089 

16635 

12608 

12078 

14023 

9055 

4032 

16635 

12608 

12078 

12849 

8016 

3130 

16635 

12402 

10811 

10794 

6226 

1555 

16310 

12289 

11658 

11358 

7000 

2866 

16310 

12289 

10639 

10094 

5930 

1903 

16310 

10597 

8746 

7944 

4122 

258 

15942 

11840 

10012 

8922 

5235 

1849 

15942 

10724 

8818 

7667 

4197 

875 

14591 

8706 

6731 

5554 

2454 

15531 

10329 

8341 

6853 

3798 

1012 

f 


UNPUNCHED  NAILABLE  STUDS 


PUNCHED  NAILABLE  STUDS 


Note:  Refer  to  Design  Notes  —Page  31 
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TABLE  8  MAXIMUM  ALLOWABLE  LOADS  (LBS.)  FOR  STUDS  40#  WIND  LOADING 

STUD  LENGTH  AND  SPACING 


8' 

9' 

10' 

11' 

12' 

14' 

16' 

18' 

ay 

12” 

16" 

24" 

16" 

6 

C\J 

16" 

24" 

16" 

24" 

12" 

16" 

24" 

12" 

16" 

24" 

12" 

16" 

24" 

12" 

1— 

(T> 

_ 

24” 

PUNCHED  JOISTS 


10  JP  15 

9  JP  16 

8  JP  16 

6  JP  14 

6  JP  16 

6  JP  18 

17349 

13309 

13001 

16334 

12027 

6404 

17349 

13309 

13001 

16334 

12027 

5519 

17257 

13219 

12882 

16047 

11798 

5811 

17257 

13219 

12882 

16047 

11449 

4631 

17155 

13118 

12749 

15727 

11541 

5081 

17155 

13118 

12749 

15646 

10082 

3696 

17041 

13007 

12602 

15373 

10456 

4313 

17041 

13007 

12602 

14009 

8665 

2753 

16916 

12884 

12441 

14986 

10311 

4486 

16916 

12884 

12441 

14466 

9210 

3536 

16916 

12884 

11593 

12315 

7260 

1836 

16635 

12608 

12078 

12849 

8016 

3130 

16635 

12608 

11325 

11444 

6789 

2053 

16635 

11091 

9345 

9007 

4688 

186 

16310 

12289 

10639 

10094 

5930 

1903 

16310 

11157 

9351 

8617 

4687 

774 

14979 

9003 

7055 

6112 

2591 

15942 

10724 

8818 

7667 

4197 

875 

15245 

9352 

7391 

6213 

2998 

12724 

6901 

4917 

3769 

984 

14874 

9069 

7073 

5655 

2821 

55 

UNPUNC 

:hed 

NA 

LABLE  STUDS 

4  S  15 

4  S  16 

4  S  18 
362  S  15 
362  S  16 
362  S  18 
250  S  16 
250  S  18 

15869 

11412 

4786 

13168 

9392 

3769 

3220 

731 

13692 

9437 

3075 

11045 

7467 

2068 

1974 

13108 

9182 

3513 

10467 

7216 

2533 

2003 

36 

10798 

7126 

1689 

8323 

5306 

786 

892 

10558 

7185 

2369 

8124 

5389 

1486 

1177 

8248 

5146 

507 

6051 

3557 

178 

8337 

5483 

1389 

6173 

3901 

633 

605 

6101 

3518 

4216 

2182 

7727 

5182 

1654 

5653 

3657 

925 

696 

6462 

4071 

575 

4572 

2711 

200 

4340 

2208 

2759 

1125 

4739 

2964 

392 

3298 

1938 

119 

3640 

2000 

2371 

1128 

1796 

384 

817 

2851 

1588 

1870 

911 

1889 

745 

1059 

202 

276 

1639 

716 

960 

267 

784 

239 

830 

144 

358 

PUNCHE 

D  Ni 

AILAI 

BLE  ! 

STUDS 

4  SP  15 

4  SP  16 

4  SP  18 
362  SP  15 
362  SP  16 
362  SP  18 
250  SP  16 
250  SP  18 

m  iKirur 

10630 

7708 

3150 

8629 

6077 

2223 

2500 

522 

r\  j/i 

9219 

6393 

2011 

7267 

4838 

1132 

1519 

co  r 

9019 

6340 

2340 

7081 

4811 

1504 

1595 

7450 

4918 

1098 

5630 

3522 

324 

694 

7445 

5058 

1589 

5652 

3685 

850 

933 

5813 

3606 

295 

4191 

2405 

121 

6008 

3925 

927 

4406 

2733 

282 

472 

4379 

2493 

2981 

1493 

5697 

3786 

1133 

4167 

2651 

531 

549 

4753 

2961 

362 

3354 

1947 

146 

3166 

1574 

1991 

767 

3643 

2238 

248 

2482 

1418 

84 

2783 

1492 

1767 

803 

1341 

242 

567 

2191 

1188 

1395 

651 

1436 

535 

769 

113 

167 

1249 

522 

703 

171 

577 

146 

621 

245 

PUNCHED  #158  CEE  STUDS 


8  CP  14 

8  CP  15 

8  CP  16 

8  CP  18 

6  CP  15 

6  CP  16 

6  CP  18 

6  CP  20 

4  CP  14 

4  CP  15 

4  CP  16 

4  CP  18 

4  CP  20 
362  CP  14 
362  CP  15 
362  CP  16 
362  CP  18 
362  CP  20 
250  CP  16 
250  CP  18 

10257 

9297 

7960 

4236 

8411 

7232 

3779 

2345 

8396 

7382 

6346 

2653 

1420 

7041 

6158 

5256 

2085 

1067 

2454 

591 

10257 

9297 

7960 

4210 

8411 

7232 

3113 

1753 

7120 

6144 

5153 

1605 

518 

5776 

4938 

4087 

1054 

151 

1436 

10177 

9227 

7902 

4216 

8282 

7126 

3350 

1983 

7088 

6164 

5225 

1945 

866 

5739 

4956 

4161 

1401 

518 

1562 

43 

10177 

9227 

7902 

3797 

7984 

6613 

2532 

1262 

5663 

4793 

3914 

785 

4383 

3657 

2924 

292 

614 

10086 

9148 

7839 

4069 

8137 

6861 

2882 

1595 

5809 

4988 

4156 

1277 

356 

4534 

3856 

3171 

784 

38 

894 

10086 

9148 

7839 

3340 

7060 

5779 

1918 

753 

4314 

3557 

2796 

52 

3158 

2542 

1923 

32 

9987 

9062 

7768 

3711 

7417 

6149 

2390 

1192 

4636 

3920 

3197 

678 

3479 

2903 

2320 

252 

422 

9987 

8965 

7409 

2845 

6090 

4909 

1294 

245 

3131 

2483 

1834 

2127 

1612 

1097 

9877 

8967 

7690 

3849 

7396 

6167 

2554 

1362 

4485 

3828 

3163 

902 

150 

3365 

2843 

2314 

484 

516 

9877 

8967 

7690 

3325 

6581 

5407 

1888 

788 

3606 

2989 

2369 

159 

2588 

2102 

1612 

88 

9387 

8226 

6735 

2320 

5113 

4039 

683 

2128 

1579 

1032 

1284 

857 

432 

9630 

8753 

7457 

3165 

5853 

4812 

1688 

684 

2803 

2318 

1829 

85 

1942 

1571 

1198 

40 

9238 

8133 

6698 

2488 

4908 

3934 

916 

28 

1988 

1540 

1092 

1245 

906 

567 

7695 

6622 

5284 

1225 

3270 

2411 

619 

234 

70 

8769 

7733 

6380 

2425 

4388 

3535 

885 

72 

1597 

1247 

896 

994 

733 

471 

7757 

6746 

5460 

1614 

3396 

2612 

56 

870 

553 

238 

384 

150 

5929 

4962 

3799 

142 

1712 

1046 

7394 

6458 

5255 

1675 

3121 

2436 

195 

798 

542 

288 

396 

207 

20 

6246 

5340 

4216 

760 

2138 

1518 

152 

4231 

3378 

2394 

482 

6036 

5205 

4158 

957 

2087 

1542 

| 

271 

81 

PUNCHED  #138  CHAN 

MEL  STUDS 

6  WP  15 

6  WP  16 

5180 

3894 

4549 

3180 

4775 

3427 

3849 

2554 

4199 

2921 

3110 

1900 

3592 

2394 

2360 

1244 

3723 

2561 

2974 

1862 

6  WP  18 

1384 

721 

1006 

206 

608 

202 

427 

6  WP  20 

320 

4  WP  16 

2421 

1395 

1735 

606 

1094 

523 

749 

33 

4  WP  18 

360 

362  WP  16 

1835 

846 

1189 

130 

612 

118 

349 

250  WP  16 

441 

PUNCHE 

:d  #1 

OO  c 

IHAN 

NEL 

STU 

DS 

6  NP  15  I 

6  NP  16 

5051 1 

3977 

4430 

3297 

4619 

3504 

3731 1 

2678 

4034 

1  2995 

3002 

2039 

3426 

2470 

ZZ/b  1 

1407, 

3517 

2595 

2818 

1949 

6  NP  18 

1494  1 

870 

1129 

382  ! 

747 

363 

561 

6  NP  20 

426 : 

130 

4  NP  16 

4  NP  18 

2447 
452 1 

1458 

1738 

687 

1107  j 

35 

569 

746  i 

124 

362  NP  16 

1790 

868 

1154 

200 

612  I 

168 

353  I 

250  NP  16 

383 ! 

-i 

i 

1 

1628 

608 


2641 

1647 


1786 

851 


301 


1652 

820 


752 


7 1581 ; 

1  807 1 

2456! 

1684 

360 

1698, 

984 

I — L 

61  ; 

L 

1527 

917 


738 

182 


NOTE  BRIDGING  RECOMMENDATIONS:  Walls  up  to  10  feet  high  —  One  row  of  bridging.  From  10  to  14  feet  h.oh  tII  ^  . — 

Walls  aoove  14  feet  high  -  One  row  of  bridging  for  every  4  feet  of  wall  height  F°WS  °f  bndg,ng' 


Note.  Refer  to  Design  Notes  —Page  31 


818 

126 


149 


773 

284 


4 


W  Wide  r iar.30  (1*  ■).  N  Narrow  Range  (1  ).  C-Cae  Stud  &  Joist,  P- Punched.  T -Track,  B-  Bridging.  J- Joist.  S- Double  Stud 


EWF  -  Extra  Wide  Flange  {2Vz~) 
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typical  assembly  of  structural  steel  framing 


Specifications 

l*  MATERIALS: 

All  structural  stud  framing  members,  track,  bridging,  and 
non-load  bearing  studs  shall  be  of  the  type  and  size  shown 
on  the  drawings  and  specifications  and  shall  be  manufac- 
htfed  by  Wheeling  Corrugating  Co.,  Division  of  Wheeling- 
fittsburgh  Steel  Corporation,  Wheeling,  W.  Va. 

All  Wheeling  16  gage  and  heavier  painted  structural  mem- 
tars  shall  be  formed  from  steel  that  meets  the  requirements 
of  ASTM  A570-66T,  Grade  D,  except  that  the  steel  shall  be 
minimum  50  ksi  yield.  All  Wheeling  16  gage  and  heavier 
galvanized  structural  members  shall  be  formed  from  steel 
that  meets  the  requirements  of  ASTM  A446-71,  Grade  D, 
except  that  the  steel  shall  be  minimum  50  ksi  yield. 

All  Wheeling  18  gage  and  lighter  painted  structural  mem¬ 
bers  shall  be  formed  from  steel  that  meets  the  requirements 
of  ASTM  A611-70,  Grade  C,  modified  to  a  minimum  yield 
Point  of  37  ksi.  All  Wheeling  18  gage  and  lighter  galvan¬ 
ized  structural  members  shall  be  formed  from  steel  that 
Neets  the  requirements  of  ASTM  A446-71,  Grade  B,  with 
minimum  yield  point  of  37  ksi.  Bridging  does  not  con¬ 
form  to  the  above  specifications. 

All  Wheeling  structural  framing  components  shall  be  given 
a  coat  of  rust  resisting  paint  or  be  galvanized,  field  abra¬ 
sions  and  welds  shall  be  touched  up  in  the  field  after 
erection. 


Ml  structural  properties  shall  be  computed  in  accordance 
vith  A  I  S  I  “Specification  for  the  Design  of  Cold  Formed 
Steel  Structural  Members”  1968  edition.  Base  uncoated 
[teel  thickness  shall  be  manufacturers  standard  gage  in  all 
•ases  and  weights  listed  are  based  thereon. 

>.  FABRICATION: 

Wheeling  structural  framing  components  may  be  prefabri¬ 
cated  into  panels  prior  to  erection. 

Ml  framing  components  shall  be  cut  squarely  or  at  an  angle 
o  fit  squarely  against  abutting  members  Members  shall  be 
iold  fir  ml  v  in  position  until  properly  fastened.  Prefabri¬ 
cated  panels  shall  be  square  and  braced  against  racking. 
Mtachments  of  similar  components  shall  be  done  by  weld- 
nt  Dissimilar  structural  components  shall  be  attached  by 
vpldine  screw  attachment,  or  bolting.  Wire  Tying  of 
framing  Components  in  Structural  Applications  shall  not 

)e  permitted. 

ERECTION: 

rrark  shall  be  securely  anchored  to  the  floor  and  overhead 
itructure  or  member.  Studs  shall  be  seated  squarely  in  the 
rack  with  the  stud  web  and  flange  abutting  the  track 
veb  plumbed  or  aligned,  and  securely  attached  to  the 
langes  or  web  of  both  the  upper  and  lower  tracks. 

Splices  in  axial  loaded  studs  shall  not  be  permitted.  All 
...u.  .hoii  hp  fillpt.  plug,  butt  or  seam. 


TABLE  9  STUDS  USED  AS  CURTAIN  WALL 

IIAVUIIIII  AIIAUIADIF  SM  CAD  CDAN  HF  f 


15 

LBS. 

20 

LBS. 

25 

LBS. 

WIND  LOAD 
DEFLECTION 

L/240 

L/360 

L/240 

L/360 

L/240 

L/360 

SPACING 

16"  24" 

16"  |  24" 

16"  1  24" 

5 

eg 

Co 

r— t 

12"  16"  24" 

12"  16"  24"~  g 

rununc.Lt 

12  JP  12 

10  JP  15 

9  JP  16 

8  JP  16 

6  JP  14 

6  JP  16 

6  JP  18 

JUIO  1 

50.7 

37.1 

31.5 

28.6 

25.4 

22.5 

20.8 

44.3 

32.4 

27.5 

25.0 

22.2 

19.6 

18.2 

44.3 

32.4 

27.5 
25.0 
22.2 

19.6 

18.2 

38.7 

28.3 

24.1 

21.8 

19.4 

17.2 
15.9 

46.1 

33.7 

28.6 

26.0 

23.1 

20.4 

18.9 

40.3 

29.4 
25.0 

22.7 

20.1 

17.8 

16.5 

40.3 

29.4 
25.0 

22.7 

20.1 

17.8 

16.5 

35.2 

25.7 
21.9 

19.8 

17.6 

15.6 
14.4 

47.1 

34.4 

29.3 

26.5 

23.6 
20.9 

19.3 

42.8 

31.3 
26.6 
24.1 

21.4 
19.0 

17.5 

37.4 

27.3 

23.2 
21.1 
18.7 
16.6 

15.3 

41.1 

30.1 

25.6 

23.2 

20.6 

18.2 
16.9 

37.4 

27.3 

23.2 
21.1 
18.7 
16.6 

15.3 

32.7 

23.9 

20.3 

18.4 

16.3 

14.5 

13.4 

UNPUNCH 

ED  Nl 

ilLABLE 

:  STUD 

s 

4  S  15 

17.6 

15.3 

15.3 

13.4 

15.9 

13.9 

13.9 

12.2 

16.3 

14.8 

12.9 

14.2 

12.9 

11.3 

4  S  16 

16.1 

14.1 

14.1 

12.3 

14.7 

12.8 

12.8 

11.2 

15.0 

13.6 

11.9 

13.1 

11.9 

10.4 

4  S  18 

14.8 

12.9 

12.9 

11.3 

13.5 

11.8 

11.8 

10.3 

13.8 

12.5 

10.9 

12.0 

10.9 

9.5 

362  S  15 

16.2 

14.1 

14.1 

12.4 

14.7 

12.8 

12.8 

11.2 

15.0 

13.7 

11.9 

13.1 

11.9 

10.4 

362  S  16 

14.9 

13.0 

13.0 

11.3 

13.5 

11.8 

11.8 

10.3 

13.8 

12.5 

10.9 

12.0 

10.9 

9.6 

362  S  18 

13.6 

11.9 

11.9 

10.4 

12.4 

10.8 

10.8 

9.5 

12.7 

11.5 

10.0 

11.1 

10.0 

8.8 

250  S  16 

10.9 

9.6 

9.6 

8.4 

9.9 

8.7 

8.7 

7.6 

10.2 

9.2 

8.1 

8.9 

8.1 

7.0 

250  S  18 

10.0 

8.8 

8.8 

7.7 

9.1 

8.0 

8.0 

7.0 

9.3 

8.5 

7.4 

8.1 

7.4 

6.5 

250  S  20 

9.1 

7.9 

7.9 

6.9 

8.3 

7.2 

7.2 

6.3 

8.4 

7.7 

6.7 

7.4 

6.7 

5.9 

PUNCHED  NAILABLE  STUDS 


4  SP  15 

17.5 

15.3 

15.3 

13.3 

15.9 

13.9 

13.9 

12.1 

16.2 

14.7 

12.9 

14.2 

12.9 

11.2 

4  SP  16 

16.0 

14.0 

14.0 

12.2 

14.6 

12.7 

12.7 

11.1 

14.9 

13.5 

11.8 

13.0 

11.8 

10.3 

4  SP  18 

14.7 

12.9 

12.9 

11.2 

13.4 

11.7 

11.7 

10.2 

13.7 

12.4 

10.9 

11.9 

10.9 

9.5 

362  SP  15 

16.1 

14.1 

14.1 

12.3 

14.6 

12.8 

12.8 

11.2 

14.9 

13.6 

11.9 

13.1 

11.9 

10.4 

362  SP  16 

14.8 

12.9 

12.9 

11.3 

13.4 

11.7 

11.7 

10.2 

13.7 

12.4 

10.9 

12.0 

10.9 

9.5 

362  SP  18 

14.1 

12.3 

12.3 

10.8 

12.8 

11.2 

11.2 

9.8 

13.1 

11.9 

10.4 

11.4 

10.4 

9.1 

250  SP  16 

10.9 

9.5 

9.5 

8.3 

9.9 

8.7 

8.7 

7.6 

10.1 

9.2 

8.0 

8.8 

8.0 

7.0 

250  SP  18 

10.0 

8.7 

8.7 

7.6 

9.1 

7.9 

7.9 

6.9 

9.3 

8.4 

7.4 

8.1 

7.4 

6.4 

250  SP  20 

9.1 

7.9 

7.9 

6.9 

8.2 

7.2 

7.2 

6.3 

8.4 

7.6 

6.7 

7.3 

6.7 

5.8 

PUNCHED  #158  CEE  STUDS 


6  CP  15 

22.0 

19.2 

19.2 

16.8 

20.0 

17.4 

17.4 

6  CP  16 

21.2 

18.5 

18.5 

16.2 

19.2 

16.8 

16.8 

6  CP  18 

19.7 

17.2 

17.2 

15.1 

17.9 

15.7 

15.7 

6  CP  20 

18.0 

15.7 

15.7 

13.7 

16.4 

14.3 

14.3 

4  CP  14 

16.5 

14.4 

14.4 

12.6 

15.0 

13.1 

13.1 

4  CP  15 

16.1 

14.0 

14.0 

12.1 

14.6 

12.7 

12.7 

4  CP  16 

15.5 

13.5 

13.5 

11.8 

14.0 

12.3 

12.3 

4  CP  18 

14.4 

12.6 

12.6 

11.0 

13.1 

11.4 

11.4 

4  CP  20 

13.2 

11.5 

11.5 

10.1 

12.0 

10.5 

10.5 

362  CP  14 

15.3 

13.4 

13.4 

11.7 

13.9 

12.1 

12.1 

362  CP  15 

14.8 

12.9 

12.9 

11.3 

13.5 

11.8 

11.8 

362  CP  16 

14.3 

12.5 

12.5 

10.9 

13.0 

11.3 

11.3 

362  CP  18 

13.3 

11.7 

11.7 

10.2 

12.1 

10.6 

10.6 

362  CP  20 

12.2 

10.7 

10.7 

9.3 

11.1 

9.7 

9.7- 

250  CP  16 

10.8 

9.4 

9.4 

8.2 

9.8 

8.5 

8.5 

250  CP  18 

10.1 

8.8 

8.8 

7.7 

9.1 

8.0 

8.0 

250  CP  20 

9.2 

8.0 

8.0 

7.0 

8.4 

7.3 

7.3 

PUNCHED  #138 

CHANN 

EL  STl 

JDS 

6  WP  15 

20.4 

17.8 

17.8 

15.6 

18.5 

16.2 

16.2 

6  WP  16 

19.6 

17.2 

17.2 

15.0 

17.9 

15.6 

15.6 

6  WP  18 

18.3 

15.3 

16.0 

14.0 

16.3 

13.3 

14.5 

6  WP  20 

14.7 

12.0 

14.6 

12.0 

12.7 

10.4 

12.7 

4  WP  16 

14.3 

12.5 

12.5 

10.9 

13.0 

11.3 

11.3 

4  WP  18 

13.3 

11.6 

11.6 

10.1 

12.1 

10.1 

10.5 

4  WP  20 

11.2 

9.1 

10.6 

9.1 

9.7 

7.9 

9.6 

362  WP  16 

13.2 

11.5 

11.5 

10.1 

12.0 

10.5 

10.5 

362  WP  18 

12.3 

10.7 

10.7 

9.4 

11.2 

9.4 

9.7 

362  WP  20 

10.4 

8.5 

9.8 

8.5 

9.0 

7.4 

8.9 

250  WP  16 

9.9 

8.7 

8.7 

7.6 

9.0 

7.9 

7.9 

250  WP  18 

9.3 

8.1 

8.1 

7.1 

8.4 

7.3 

7.3 

250  WP  20 

m  i  rrrs 

8.2 

M  ^  AA 

6.7 

/'Ll  AKIM 

7.4 

in  cti 

6.5 

me 

7.1 

5.8 

6.7 

15.2 

14.7 

13.7 

12.5 

11.5 
11.1 

10.7 
10.0 

9.1 

10.6 

10.3 
9.9 

9.3 

8.5 

7.5 
7.0 

6.4 


20.4 

19.7 

18.3 

16.7 

15.3 
15.0 

14.3 

13.4 
12.2 

14.2 

13.8 

13.3 

12.4 

11.3 
10.0 

9.3 
8.5 


18.5 

17.9 

16.6 

15.2 

13.9 
13.7 
13.0 

12.2 
11.1 

12.9 

12.5 
12.1 

11.3 

10.3 
9.1 

8.5 
7.8 


16.2 

15.6 

14.5 

13.3 
12.2 

11.9 

11.4 

10.6 

9.7 
11.3 

10.9 

10.5 

9.8 
9.0 

7.9 
7.4 
6.8 


17.8 

17.2 
16.0 

14.6 

13.4 
13.1 

12.5 

11.7 

10.7 
12.4 
12.0 

11.6 

10.8 
9.9 
8.7 

8.2 
7.5 


16.2 

15.6 

14.5 

13.3 
12.2 

11.9 

11.4 

10.6 

9.7 
11.3 

10.9 

10.5 

9.8 
9.0 

7.9 
7.4 
6.8 


14.1 

13.6 

12.7 
11.6 
10.6 
10.4 
9.9 
9.3 
8.5 


9.5 
9.2 

8.6 

7.8 

6.9 
6.5 

5.9 


4 


14.1 

13.6 

12.7 
10.4 

9.9 
9.2 

7.9 

9.1 
8.5 

7.4 

6.9 

6.4 
5.8 


18.9 

18.2 

16.8 

13.2 

13.2 

12.3 
10.0 
12.2 

11.4 

9.3 
9.2 
8.6 

7.4 


17.2 
16.6 
14.6 
11.4 
12.0 
11.0 

8.7 
11.1 

10.3 
8.1 

8.4 

7.8 

6.4 


15.0 

14.5 
11.9 

9.3 

10.5 
9.0 

7.1 
9.7 

8.4 
6.6 
7.3 
6.6 

5.2 


16.5 
15.9 

14.8 
13.2 

11.6 

10.8 

9.8 
10.7 
10.0 
9.1 
8.0 
7.5 

6.9 


6  NP  15 

19.2 

16.7 

16.7 

14.6 

17.4 

15.2 

15.2 

6  NP  16 

18.5 

16.1 

16.1 

14.1 

16.8 

14.7 

14.7 

6  NP  18 

17.2 

15.0 

15.0 

13.1 

15.6 

13.6 

13.6 

6  NP  20 

15.4 

12.6 

13.7 

12.0 

13.3 

10.9 

12.4 

4  NP  16 

13.3 

11.6 

11.6 

10.1 

12.0 

10.5 

10.5 

4  NP  18 

12.4 

10.8 

10.8 

9.4 

11.2 

9.8 

9.8 

4  NP  20 

11.3 

9.4 

9.9 

8.6 

10.0 

8.1 

9.0 

362  NP  16 

12.2 

10.7 

10.7 

V 

11.1 

9.7 

9.7 

362  NP  18 

11.4 

9.9 

9.9 

8.7 

10.3 

9.0 

9.0 

362  NP  20 

10,4 

8.7 

1  !•! 

7.9 

9.3 

7.6 

8.3 

250  NP  16 

9.1 

’  8.0 

8.0 

1  70 

i  8.3 

7.2 

7.2 

250  NP  18 

8.5 

•  7.4 

7.4 

6.5 

7.7 

6.8 

6.8 

250  NP  20 

7.8 

6.8 

6.8 

1  5.9 

7.1 

5.9 

6.2 

13.3 

12.8 

11.9 

10.9 
9.2 
8.6 
7.8 
8.5 


7.2 

6.3 
5.9 

5.4 


15.0 

14.5 

13.5 

11.4 

10.5 
9.8 

8.7 

9.7 
9.0 
8.1 
7.3 

6.8 
6.2 


17.1 

15.6 

13.6 

15.0 

13.6 

16.0 

14.5 

12.4 

13.9 

12.7 

13.8 

11.9 

9.7 

12.7 

11.6 

12.3 

11.2 

9.8 

10.8 

9.8 

11.5 

10.4 

9.1 

10.0 

9.1 

10.3 

8.9 

7.3 

9.1 

8.3 

11.3 

10.3 

9.0 

9.9 

9.0 

10.6 

9.6 

8.4 

9.2 

8.4 

9.6 

8.3 

6.8 

8.4 

7.7 

8.5 

7.7 

6.7 

7.4 

6.7 

7.9 

7.2 

7.2 

6.5 

6.3 

5.3 

6.9 

6.3 

6.3 

5.7 

13.1 
12.6 
11.8 

9.3 
9.2 
8.6 

7.1 

8.5 
7.9 

6.6 

6.4 
6.0 

5.2 


11.9 

11.1 

9.7 

8.5 
8.0 
7.3 

7.9 
7.3 

6.7 

5.9 

5.5 
5.0 


2.  To  convert  wind  velocity  into  a  wind  load  In  pounds  per  square  foot  use  the  following  formula  •  winw  /nJrv emDers’  atest 

Local  codes  should  be  followed  tor  design  wind  lends  or  velocities.  8  f°rmUla '  V  =,°P" 

1  No  composite  *ctlon  is  considered  between  the  studs  and  the  collateral  wall  material.  ,y  P  h 
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table  9  STUDS  USED  AS  CURTAIN  WALL 

maximum  allowable  clear  span  heights  in  feet 


miMD  LOAD  - 

_ 30L 

BS. _ 

_ _ 40 

■BS. _ 

_ _ 50_ 

LBS. 

deflection  | 

L/240 

L/360 

L/240 

L/360 

L/240 

I  /acn 

SPACING 

12"  16"  24" 

12"  16"  |  24" 

12"  | 

16"  | 

24" 

12"  | 

16"  1  24" 

12" 

16" 

24" 

12" 

16"  1  24" 

Punched 

JOIS1 

rs 

J - iO 

12  JP 12 

10  JP  15 

9  JP  16 

8  JP  16 

6  JP  14 

6  JP  16 

6  JP  18 

44.3 

32.4 

27.5 
25.0 
22.2 

19.6 
18.2  | 

40.3 

29.4 
25.0 

22.7 
20.1 

17.8 

16.5 

35.2 

25.7 
21.9 

19.8 

17.6 

15.6 
14.4 

38.7 

28.3 

24.1 

21.8 

19.4 

17.2 
15.9 

35.2 

25.7 
21.9 

19.8 

17.6 

15.6 
14.4 

30.7 

22.5 
19.1 

17.3 

15.4 

13.6 

12.6  | 

40.3 

29.4 
25.0 

22.7 
20.1 

17.8 

16.5 

36.6 

26.7 

22.7 
20.6 
18.3 
16.2 
15.0 

32.0 

23.4 

19.9 

18.0 

16.0 

14.2 

13.1 

35.2 

25.7 
21.9 

19.8 

17.6 

15.6 
14.4 

32.0 

23.4 

19.9 

18.0 

16.0 

14.2 

13.1 

27.9 

20.4 

17.3 
15.7 
14.0 

12.4 

11.4 

37.4 

27.3 

23.2 
21.1 
18.7 
16.6 

15.3 

34.0 

24.8 
21.1 
19.1 
17.0 
15.0 

13.9 

29.7 

21.7 
18.4 

16.7 

14.8 

13.1 

12.2 

32.7 

23.9 

20.3 

18.4 

16.3 

14.5 

13.4 

29.7 

21.7 
18.4 

16.7 

14.8 

13.1 

12.2 

25.9 

18.9 

16.1 

14.6 

13.0 

11.5 

10.6 

UNPUNCH 

ED  N 

AILAE 

!LL  S 

IUDS 

4  S  15 

4  S  16 

4  S  18 
362  S  15 
362  S  16 
362  S  18 
250  S  16 
250  S  18 
250  S  20 

15.3 

14.1 

12.9 
14.1 
13.0 

11.9 
9.6 
8.8 
7.9 

13.9 

12.8 

11.8 

12.8 

11.8 

10.8 

8.7 

8.0 

7.2 

12.2 

11.2 

10.3 

11.2 

10.3 

9.5 

7.6 
7.0 
6.3 

13.4 

12.3 

11.3 

12.4 

11.3 

10.4 
8.4 
7.7 
6.9 

12.2 

11.2 

10.3 

11.2 

10.3 

9.5 

7.6 
7.0 
6.3 

10.6 

9.8 

9.0 

9.8 

9.0 

8.3 

6.6 

6.1 

5.5 

13.9 

12.8 

11.8 

12.8 

11.8 

10.8 

8.7 

8.0 

7.2 

12.7 

11.6 

10.7 

11.7 

10.7 

9.8 

7.9 
7.2 
6.6 

11.1 

10.2 

9.3 
10.2 

9.4 
8.6 
6.9 
6.3 
5.7 

12.2 

11.2 

10.3 

11.2 

10.3 

9.5 

7.6 
7.0 

6.3 

11.1 

10.2 

9.3 
10.2 

9.4 
8.6 
6.9 
6.3 
5.7 

9.7 

8.9 

8.2 

8.9 

8.2 

7.5 
6.0 

5.5 
5.0 

12.9 

11.9 

10.9 

11.9 

10.9 
10.0 
8.1 
7.4 
6.7 

11.8 

10.8 

9.9 

10.8 

9.9 

9.1 
7.3 
6.7 

6.1 

10.3 

9.4 
8.7 

9.5 
8.7 
8.0 
6.4 
5.9 

5.3 

11.3 

10.4 

9.5 
10.4 

9.6 
8.8 
7.0 
6.5 
5.9 

10.3 

9.4 
8.7 

9.5 
8.7 
8.0 
6.4 
5.9 

5.3 

9.0 

8.2 

7.6 

8.3 

7.6 

7.0 

5.6 

5.1 

4.6 

PUNCHED  NAILABLE  STUDS 

4  SP  15 

4  SP  16 

4  SP  18 
362  SP  15 
362  SP  16 
362  SP  18 
250  SP  16 
250  SP  18 
250  SP  20 

15.3 

14.0 

12.9 

14.1 

12.9 

12.3 
9.5 
8.7 
7.9 

13.9 

12.7 

11.7 

12.8 
11.7 
11.2 

8.7 

7.9 

7.2 

12.1 

11.1 

10.2 

11.2 

10.2 

9.8 
7.6 

6.9 
6.3 

13.3 
12.2 
11.2 

12.3 

11.3 
10.8 

8.3 

7.6 

6.9 

12.1 

11.1 

10.2 

11.2 

10.2 

9.8 
7.6 

6.9 
6.3 

10.6 

9.7 

8.9 

9.7 

8.9 

8.5 

6.6 
6.1 
5.5 

13.9 

12.7 

11.7 

12.8 
11.7 
11.2 

8.7 

7.9 

7.2 

12.6 

11.6 

10.6 

11.6 

10.6 

10.2 

7.9 

7.2 

6.5 

11.0 

10.1 

9.3 

10.1 

9.3 

8.9 

6.9 

6.3 
5.7 

12.1 

11.1 

10.2 

11.2 

10.2 

9.8 
7.6 

6.9 
6.3 

11.0 

10.1 

9.3 

10.1 

9.3 

8.9 

6.9 

6.3 
5.7 

9.6 

8.8 

8.1 

8.9 

8.1 

7.8 

6.0 

5.5 

5.0 

12.9 
11.8 

10.9 

11.9 

10.9 

10.4 
8.0 

7.4 

6.7 

11.7 

10.7 
9.9 

10.8 

9.9 

9.4 

7.3 

6.7 

6.1 

10.2 

9.4 

8.6 

9.4 

8.6 

8.2 

6.4 

5.8 

5.3 

11.2 

10.3 
9.5 

10.4 
9.5 
9.1 

7.0 

6.4 

5.8 

10.2 

9.4 

8.6 

9.4 

8.6 

8.2 

6.4 

5.8 

5.3 

8.9 

8.2 

7.5 

8.2 

7.5 

7.2 

5.6 

5.1 

4.6 

PUNCHED  #158  CEE  STUDS 


6  CP  15  1 
6  CP  16  1 
6  CP  18 

6  CP  20 
jfc  4  CP  14 

4  CP  15 
w  4  CP  16 

4  CP  18 

4  CP  20 

362  CP  14 

362  CP  15 

362  CP  16 

362  CP  18 

362  CP  20 

250  CP  16 

250  CP  18 

250  CP  20 

19.2 

18.5 

17.2 

15.7 

14.4 

14.0 

13.5 

12.6 

11.5 

13.4 

12.9 

12.5 

11.7 

10.7 

9.4 

8.8 

8.0 

17.4 

16.8 

15.7 

14.3 

13.1 

12.7 

12.3 

11.4 

10.5 

12.1 

11.8 

11.3 

10.6 

9.7 

8.5 

8.0 

7.3 

15.2 

14.7 

13.7 

12.5 

11.5 

11.1 

10.7 

10.0 

9.1 

10.6 

10.3 

9.9 

9.3 

8.5 

7.5 

7.0 

6.4 

16.8 

16.2 

15.1 

13.7 

12.6 

12.2 

11.8 
11.0 

10.1 

11.7 

11.3 

10.9 

10.2 

9.3 

8.2 

7.7 

7.0 

15.2 

14.7 

13.7 

12.5 

11.5 
11.1 

10.7 
10.0 

9.1 

10.6 

10.3 

9.9 

9.3 

8.5 

7.5 

7.0 

6.4 

13.3 

12.8 

12.0 

10.9 

10.0 

9.7 

9.4 

8.7 

8.0 

9.3 

9.0 

8.7 

8.1 

7.4 

6.5 

6.1 

5.6 

17.4 

16.8 

15.7 

14.3 

13.1 

12.7 

12.3 

11.4 

10.5 

12.1 

11.8 
11.3 

10.6 

9.7 

8.5 

8.0 

7.3 

15.8 

15.3 

14.2 
13.0 

11.9 
11.6 
11.1 

10.4 

9.5 
11.0 
10.7 

10.3 

9.6 

8.8 

7.8 

7.2 

6.6 

13.8 

13.3 

12.4 

11.3 

10.4 
10.1 

9.7 

9.1 

8.3 

9.6 

9.3 

9.0 

8.4 

7.7 

6.8 

6.3 

5.8 

15.2 

14.7 

13.7 

12.5 

11.5 
11.1 

10.7 
10.0 

9.1 

10.6 

10.3 
9.9 

9.3 

8.5 

7.5 

7.0 

6.4 

13.8 

13.3 

12.4 

11.3 

10.4 
10.1 

9.7 

9.1 

8.3 

9.6 

9.3 

9.0 

8.4 

7.7 

6.8 

6.3 

5.8 

12.1 

11.7 

10.9 

9.9 

9.1 
8.8 
8.5 

7.9 

7.2 

8.4 

8.2 

7.9 

7.3 

6.7 

5.9 

5.5 

5.1 

16.2 

15.6 

14.5 

13.3 
12.2 
11.8 

11.4 

10.6 

9.7 
11.3 
10.9 

10.5 

9.8 
9.0 

7.9 
7.4 
6.8 

14.7 

14.2 

13.2 
12.1 
11.1 

10.7 

10.3 

9.7 

8.8 
10.2 

9.9 

9.6 

8.9 
8.2 

7.2 

6.7 

6.2 

12.8 

12.4 

11.5 

10.3 

9.7 

9.4 
9.0 

8.4 

7.7 
8.9 

8.7 
8.4 

7.8 
7.1 

6.3 

5.9 

5.4 

14.1 

13.6 

12.7 
11.6 
10.6 

10.3 
9.9 

9.3 

8.5 

9.8 

9.5 
9.2 

8.6 

7.8 

6.9 
6.5 

5.9 

12.8 

12.4 

11.5 

10.5 

9.7 

9.4 
9.0 

8.4 

7.7 

8.9 

8.7 

8.4 

7.8 

7.1 

6.3 

5.9 

5.4 

11.2 

10.8 

10.1 

9.2 

8.4 

8.2 

7.9 

7.4 

6.7 

7.8 

7.6 

7.3 

6.8 

6.2 

5.5 

5.1 

4.7 

PUNCHED 

#138 

CHAI 

NNEL 

STUDS 

6WP15 

6  WP  16 
6WP  18 

6  WP  20 

4  WP  16 

4  WP  18 

4  WP  20 

362  WP  16 

362  WP  18 

362  WP  20 

250  WP  16 

250  WP  18 
250  WP  20 

17.8 

17.2 

15.3 
12.0 
12.5 
H-6 

9.1 

'  11.5 
10.7 
8.5 

I  8.7 
,  8.1 

1  6.7 

16.2 

15.6 

13.3 

10.4 
11.3 
10.1 

7.9 

10.5 

9.4 

7.4 

7.9 

7.3 

5.8 

14.1 

13.6 

10.8 

8.5 

9.9 

8.2 

6.5 

9.1 

7.7 

6.0 

6.9 

6.0 

4.8 

15.6 

15.0 

14.0 

12.0 

10.9 

10.1 

9.1 

10.1 

9.4 

8.5 

7.6 

7.1 

6.5 

14.1 

13.6 

12.7 
10.4 

9.9 

9.2 

7.9 

9.1 

8.5 

7.4 

6.9 

6.4 
5.8 

12.4 

11.9 

10.8 

8.5 

8.6 

8.0 

6.5 

8.0 

7.4 

6.0 

6.0 

5.6 
4.8 

16.2 

15.6 

13.3 

10.4 
11.3 
10.1 

7.9 

10.5 

9.4 

7.4 
7.9 
7.3 
5.8 

14.7 

14.2 

11.5 

9.0 

10.3 

8.7 

6.8 

9.5 

8.1 

6.4 

7.2 

6.4 

5.0 

12.9 

12.4 

9.4 

7.4 

9.0 

7.1 

5.6 

8.3 

6.6 

5.2 

6.2 

5.2 

4.1 

14.1 

13.6 

12.7 

10.4 

9.9 

9.2 

7.9 

9.1 

8.5 

7.4 

6.9 

6.4 

5.8 

12.9 

12.4 

11.5 

9.0 

9.0 

8.4 

6.8 

8.3 

7.7 

6.4 

6.2 

5.8 

5.0 

11.2 

10.8 

9.4 

7.4 

7.8 

7.1 

5.6 

7.3 

6.6 

5.2 

5.5 

5.1 

4.1 

15.0 

14.5 
11.9 

9.3 

10.5 

9.0 

7.1 

9.7 

8.4 

6.6 

7.3 

6.6 

5.2 

13.7 

13.2 

10.3 

8.1 

9.5 

7.8 

6.1 

8.8 

7.3 

5.7 

6.6 

5.7 

4.5 

11.9 
11.5 

8.4 

6.6 

8.3 

6.4 

5.0 

7.7 

5.9 

4.7 

5.8 

4.7 

3.7 

13.1 
12.6 
11.8 

9.3 
9.2 
8.6 

7.1 

8.5 
7.9 

6.6 

6.4 
6.0 

5.2 

11.9 

11.5 

10.3 

8.1 

8.3 

7.8 

6.1 

7.7 

7.2 

5.7 

5.8 

5.4 

4.5 

10.4 
10.0 

8.4 

6.6 

7.3 

6.4 

5.0 

6.7 

5.9 

4.7 

5.1 

4.7 

3.7 

PUNr.i-  rn  aioc 

)  CHANNEL  STUDS 

6  NP  15 

6  NP  16 

6  NP  18 

6  NP  20 

4  NP  16 

4  NP  18 

4  NP  20 
362  NP  16 
/V  362  NP  18 

1  -  362  NP  20 
^  250  NP  16 

250  NP  18 
250  NP  20 

16.1 

15.0 

12.6 

11.6 

10.8 

9.4 
10.7 

9.9 

8.7 
8.0 

7.4 

6.8 

15.2 

14.7 

13.6 

10.9 

10.5 

9.8 

8.1 

9.7 
9.0 
7.6 
7.2 

6.8 
5.9 

13.3 
12.8 

11.3 

8.9 

9.2 

8.4 
6.6 

8.5 

7.8 

6.2 
6.3 

5.9 
4.8 

14.1 

13.1 
12.0 

10.1 

9.4 
8.6 
9.3 
8.7 

7.9 
7.0 

6.5 

5.9 

13.3 

12.8 

11.9 

10.9 

9.2 
8.6 

7.8 
8.5 

7.9 

7.2 

6.3 

5.9 

5.4 

11.6 

11.2 

10.4 

8.9 
8.0 

7.5 

6.6 

7.4 

6.9 

6.2 

5.5 

5.2 

4.7 

14.7 
13.6 
10.9 
10.5 

9.8 

8.1 

9.7 
9.0 

7.6 

7.2 

6.8 

5.9 

13.8 

13.3 

12.0 

9.4 

9.6 

8.9 

7.0 

8.8 

8.2 

6.6 

6.6 

6.1 

5.1 

12.1 

11.6 

9.8 

7.7 

8.4 

7.3 

5.8 

7.7 

6.8 

5.4 

5.7 

5.3 

4.2 

12.8 

11.9 

10.9 

9.2 

8.6 

7.8 

8.5 

7.9 

7.2 

6.3 

5.9 

5.4 

12.1 

11.6 

10.8 

9.4 

8.4 

7.8 

7.0 

7.7 

7.2 

6.6 

5.7 

5.4 

4.9 

10.5 

10.2 

9.5 

7.7 

7.3 

6.8 

5.8 

6.7 

6.3 

5.4 

5.0 

4.7 

4.2 

14.1 

13.6 

12.4 

9.7 

9.8 

9.1 

7.3 

9.0 

8.4 

6.8 

6.7 

6.3 

5.3 

12.8 

12.4 

10.7 

8.4 

8.9 

8.0 

6.3 

8.2 

7.4 

5.9 

6.1 

5.7 

4.6 

11.2 

10.8 

8.7 

6.9 

7.8 

6.5 

5.1 

7.1 

6.1 

4.8 

5.3 

4.7 

3.7 

12.3 

11.9 
11.1 

9.7 

8.5 

8.0 

7.3 

7.9 

7.3 

6.7 

5.9 

5.5 

5.0 

11.2 

10.8 

10.1 

8.4 

7.8 

7.2 

6.3 

7.1 

6.7 

5.9 

5.3 

5.0 

4.5 

9.8 

9.4 

8.7 

6.9 

6.8 

6.3 

5.1 

6.2 

5.8 

4.8 

4.7 

4.3 

3.7 

W-Wide  Flange  (IV).  N  -  Narrow  Flange  (1"),  C  -  Cee  Stud  &  Joist,  P-Punched,  T-Track,  B-Bridging,  J-Joist,  S  -  Double  Stud,  EWF-Extra  Wide  Flange  (2Vi") 
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FABRICATING  &  WELDING  RECOMMENDATIONS 


GAGE 

t 

THICKNESS 

THROAT  AREA 

0.707  x  t  x  1" 

WELD  IN  SHEAR 
(LBS.  PER  LINEAL  INCH) 

18 

0.048 

0.0339 

460 

16 

0.060 

0.0424 

570 

15 

0.070 

0.0495 

670 

14 

0.075 

0.053 

720 

12 

0.100 

0.0707 

960 

CUTTING 

The  material  may  be  cut  by  an  oxyacetylene  torch  or 
preferably,  by  a  radial-arm  saw,  such  as  manufactured  by 
Dewalt,  Inc.  The  saw  should  be  fitted  with  a  Y%"  thick 
high-speed  (15,000  to  18,000  rpm  rim  speed)  circular  blade,’ 
with  300  teeth  and  six  expansion  slots. 


FASTENING 

Sections  may  be  fastened  together  with  bolts  or  sheet-metal 
screws  or  may  be  welded.  Fusion  welding  is  generally  used 
For  welding,  a  direct-current  welder  of  200  or  more  ampere 
capacity  is  recommended.  A  heat  of  60  to  90  amperes 
(depending  on  the  gage  of  metal). 

An  ASTM  electrode  classification  A233E60  is  recom¬ 
mended. 
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bridging  recommendations  for  joists 


V  bridging  shall  be  in  place  prior  to  placing  of  any  construction 
loads.  All  runs  shall  be  rigidly  anchored  to  end  walls  and  solid 
bridging  be  used  as  shown  in  Fig. 


Figure  2 — Solid  Bridging 


JOIST 

DEPTH 

RECOMMENDED 

BRIDGING 

6" 

250  B  16 

8" 

362  T  16 

9" 

362  T  16 

10" 

6  B  16 

12" 

6  T  16 

Solid  bridging  is  recommended  for  the  first  and  last 


3  joists  and 
bridging. 


under  concentrated  loads,  in  addition  to 


Figure  4 
Bridging 
Over  Stud 
Bearing 
Wall 


JOIF  T  BRIDGING  REQUIREMENTS: 


SPAN 


UP  TO  14' 

14'  TO  20' 
20'  TO  26' 
26'  TO  32' 
OVER  32' 


ROWS  OF  BRIDGING 


ONE  ROW  NEAR  CENTER 

2  ROWS  PLACED  AT  l/3  POINTS  OF  SPAN 

3  ROWS  AT  %  POINTS  OF  SPAN 

4  ROWS  AT  1/5  POINTS  OF  SPAN 
AT  8' CENTERS 


FIRE  rating  information 

Wheeling  Steel  Framing  is  an  incombustible  building  ma¬ 
terial  which  will  not  contribute  to  the  flame  spread.  An 
extensive  fire  test  program  shows  that  the  following  table 
can  be  assumed  correct : 

Fire  Hated  Load  Bearing  Steel  Stud  Partitions: 

1  hour 

%"  sanded  gypsum  plaster  on  metal  lath  each  side  of  steel 
studs.  ( Either  face  exposed ) 

2  hour 

2  layers  %"  fire-rated  gypsum  wallboard  each  side  of  steel 
studs.  (Either  face  exposed) 

1”  stucco  on  metal  lath,  y2"  gypsum  sheathing,  steel  studs, 
%"  fire-rated  gypsum  wallboard.  (Stucco  face  exposed) 

4  hour 

33/4"  brick  veneer,  1"  insulating  material,  steel  studs,  %" 
gypsum  plaster  on  metal  lath.  ( Brick  face  exposed ) 

4  hours 

Floor  and  ceiling  with  steel  joists: 

254"  concrete  floor  on  metal  lath  with  1"  vermiculite 
plaster  on  metal  lath  ceiling. 

2  hours 

Floor  and  ceiling  with  steel  joists: 

254  "  concrete  floor  on  metal  lath  with  A  "  sanded  gypsum 
plaster  on  metal  lath  ceiling. 

DESIGN  NOTES: 

1.  All  structural  properties  are  computed  in  accordance 
with  the  A.I.S.I.  “Specification  for  the  Design  of  Cold- 
formed  Steel  Structural  Members,”  latest  edition. 

2.  Load  computations  are  based  on  wall  materials  or 
sheathing  being  properly  attached  on  both  sides  to  fur¬ 
nish  adequate  lateral  support  to  the  studs  about  their 
minor  axis. 


3‘  f°r  c°mbined  axial  and  wind  load  values,  the  allow¬ 
able  stresses  are  increased  33%  (Sec.  3.1.2.2,  A  I S  I 
Code). 


4.  Q  values  are  to  be  used  when  computing  axial  loads. 

5.  The  maximum  average  shear  stress,  Fv,  in  kips  per 
square  inch,  on  the  gross  area  of  a  flat  web  shall  not 
exceed  the  following  shear  stress. 

Where  the  web  consists  of  two  or  more  sheets,  each  sheet 
shall  be  considered  as  a  separate  member  carrying  its 
share  of  the  shear. 


(a)  For  h/t  not  greater  than  547 

V  fy 

Fv  =  152  V  fy  with  a  maximum  of 
h/t 

(b)  For  h/t  greater  than  547 

Fv  —  83,200  V  fy 

Ih/iW 

Where 


t  =  web  thickness,  in. 

h  =  clear  distance  between  flanges  measured 
along  the  plane  of  web,  in. 

fy=  yield  point,  ksi. 

6.  Cee  Stud  and  Joist  Bridging  Recommendations. 

2 Studs  Vt"  C.R.  Channel 

3  %  "  Studs  250  NP  18  Stud 

4"  Studs  250  T  18  Track 

6"  Studs  4  T  18  Track 

Note  for  studs  over  6 " — Use  any  channel  which  fits  between 
lips  of  flange. 

7.  The  sectional  properties  were  determined  on  the  basis 
of  the  AISI  Specification  for  the  design  of  cold-formed 
steel  structural  members,  1968  Edition. 

a.  Yield  point  of  material 

Fy  =  50  ksi  for  16  gage  or  heavier 

Fy  =  37  ksi  for  18  gage  or  thinner  Design  Fy  =  33  ksi 

b.  The  properties  listed  in  this  table  apply  only  when  the 
sections  are  adequately  braced  laterally. 

8.  Allowable  uniform  load  tables:  Total  load  limited  by 
stress.  Live  load  limited  by  deflection,  L/360. 


RECOMMENDED  ATTACHMENT  OF  COLLATERAL  MATERIALS 


MATERIAL 

NAILS 

SELF-DRILLING  SCREWS 

Aluminum 

Stainless  steel  per  manufacf 

urer’s  specifications 

54"  to  54" 

Wood  54"  to  54" 

154" 

8D  Common 

8D  Common 

10D  Common 

6—20x1%"  TEKS®/3  w/pilot 

6-20x1%"  TEKS/3  w/pilot 

12—24x254"  Phillips  Flat  Head,  TEKS/4 

54"  to'/i" 

Plywood  54"  to  54" 

V/z" 

8D  Cement  Coated 

8D  Cement  Coated 

8D  Cement  Coated 

6-20x1%"  TEKS/3  w/pilot 

6-20x1'%"  TEKS/3  w/pilot 

10—24x254"  TEKS/3  w/pilot 

Metal  Lath 

x  154"  Galv.  Roofing 

8x54"  TEKS/3  Pancake  Head 

W  ood  Fibered  1" 

Sheeting  or  2" 

Decking  3" 

8D  Cement  Coated 

10D  Cement  Coated 

10D  Cement  Coated 

12—14x154"  TEKS/4  Bugle  Head 

12-14x254"  TEKS/4  Bugle  Head 

12—14x354"  TEKS/4  Bugle  Head 

25/32"  Insulation  Board 

8D  Cement  Coated 

6-20x1'%"  TEKS/3  w/pilot 

Gypsum  Vi"  or  54"  to  25  gauge 

Wallboard  Vi"  or  s/%"  up  to  12  gauge 

8D  Cement  Coated  Cooler 
8D  Cement  Coated  Cooler 

1"  Type  S  Hi-LO®  Bugle  Head 

6-20x1"  S-12,  Bugle  Head 

Brick  Ties 

8D  Common 

10— 16x%"  TEKS/3  HWH 

Metal  Deck  Covered 

Exposed 

8D  Cement  Coated 

8D  Neoprene  Washer 

10— 16x%"  TEKS/3  HWH 

12—14x54"  HWH,  TEKS/3  w/sealing  washer 

Stud  to  Track 

(Do  not  use) 

6-20x54"  TEKS/3  Pan  Head 

V  Bridging 

8D  Galv.  Common 

12-24x54"  TEKS/3 
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Other  Wheeling  Building  Products 

Expanded  Metal  Decorative  Mesh  ■  Metal  Lath  and  Accessories 
Expanded  Metal  Gratings  and  Partitions  ■  Bank  Vault  Reinforcing 
Steel  Pipe  ■  Roof  Deck  and  Tensilform  ■  Dry  Wall  Studs 


Sales  Offices  and  Warehouses 


ATLANTA,  GA.  30340  De  Kalb  Bldg.— North  Park 

2801  Clearview  Place,  N.E.  (404)  458-0093 


BOSTON,  MASS.  01801 

BUFFALO,  N.Y.  14225 

CHICAGO  (ITASCA), 
ILL.  60143 

COLUMBUS,  OHIO*  43212 

DETROIT,  MICH.  48126 

GRAND  JUNC.,  COLO.*  81501 

HOUSTON,  TEXAS  77027 

KANSAS  CITY  (LENEXA), 
KAN.  66215 

LOUISVILLE,  KY.  40210 

MINNEAPOLIS,  MINN.  55418 

NEW  ORLEANS,  LA.  70119 

N.Y./PHILA. 
JAMESBURG,  N.J.  08831 

OAKLAND,  CALIF.  94611 
ORLANDO,  FLA.*  32804 
RICHMOND,  VA.  23224 
STATESVILLE,  N.C.*  28677 
ST.  LOUIS,  MO.  63110 
WHEELING,  W.  VA.  26003 
•Warehouse  only 


10  Wheeling  Ave.  (617)  935-5550 
1722  Walden  Ave.  (716)  896-7444 

1550  Bryn  Mawr  Avenue  (312)  773-0640 
1100  Steelwood  Rd.  (614)  486-4318 
6410  Miller  Road  (313)  584-2005 
2749  U.S.  Highway  50  (303)  243-1156 
5050  Westheimer  Bldg.  (713)  622-0040 

9801  Alden  Road  (913)  888-4900 

1424  S.  15th  Street  (502)  634-0541 

340  27th  Ave.,  N.E.  (612)  789-7233 

Tulane  Bldg.  (504)  822-5460 

Wheeling  Road 
Jamesburg  (609)  655-3553 
N.Y.  (212)  784-8580 
Phila.  (215)  329-1600 

1880  Pleasant  Valley  Ave.  (415)  653-8386 

2515  Shrader  Rd.  (305)  295-7272 

1600  Jefferson  Davis  Hwy.  (703)  232-8916 

Industrial  Drive  (704)  872-2471 

722  S.  Vandeventer  Ave.  (314)  531-3900 

1134  Market  Street  (304)  234-2346 


Wheeling  Corrugating  Company 

A  DIVISION  OF  WHEELING -PITTSBURGH  STEEL  CORPORATION 
WHEEUNG.  WEST  VIRGINIA  26003 


J  72 


WC-527 


PRINTED  IN  USA 


5.5/Wh 


Wheeling1  roof  decks 
omposite  floor  decks 
permanent  forms 


Wheeling 

CORRUGATING  COMPANY 

A  DIVISION  OF 
WHEELING  -  PITTSBURGH 
STEEL  CORPORATION 


Whatever  you  need . . . 

...  in  technical  information  to  select  and  specify  any  of  the 
standard  lengths  and  gages  of  Wheeling  steel  roof  deck  and 
permanent  steel  forms  is  presented  in  this  booklet.  This 
information  will  help  you  select  the  products  quickly  and 
easily,  and  at  the  same  time  enable  you  to  obtain  the  most 
economical  load  carrying  capacities  to  meet  your  specifica¬ 
tions.  Information  on  non-standard  sizes,  or  technical 
assistance  can  be  obtained  from  your  Wheeling  Sales  Rep¬ 
resentatives  or  any  of  the  Wheeling  Corrugating  Company 
Sales  Offices,  by  mail  or  phone. 


Derivation  of  Data 

The  technical  data  contained  in  this  catalog  is  based  on 
the  provisions  of  the  latest  edition  of  Light  Gage  Cold 
Formed  Steel  Design  Manual  as  published  by  the  American 
Iron  and  Steel  Institute;  and  also  conforms  to  the  specifi¬ 
cations  of  the  Steel  Deck  Institute. 

The  following  criteria  were  used  in  the  published  load¬ 
ings.  Deflection  characteristics  for  steel  deck  have  been 
derived  in  accordance  with  the  requirements  of  the  Steel 
Deck  Institute.  Deflection  of  Tensilform  is  based  on  free 
uniform  loaded  theoretical  data. 


Wheeling  Super-Rib 
Steel  Roof  Decks . . . 

There  are  times  when  the  selection  of  one  component  for  a 
building  will  trigger  the  cost  of  other  components  up  or 
down.  The  roof  system  of  a  structure  is  such  a  component. 

Directly  affected  by  the  selection  of  a  roof  system  is  the 
durability  of  the  structure,  its  heating  plant  design,  insur¬ 
ance  premiums  and  maintenance  cost. 

Wheeling  Super-Rib  Steel  Roof  Deck  holds  these  costs 
to  a  minimum.  And  its  low  initial  cost  helps  reduce  costs 
in  other  areas  of  construction.  Installation  is  fast  too.  For 
example:  it  is  easy  to  lay  Super-Rib  in  place  and  fasten  it 
permanently  to  purlins  or  joists  by  welding  from  the  top  of 
the  roof  deck.  Consequently,  the  building  will  be  “under 
roof”  quickly  to  permit  the  internal  phases  of  construction 
to  begin  without  delay. 

FINISHES 

Wheeling  Super-Rib  Steel  Roof  Deck  is  furnished  phos- 

phatized  with  an  attractive  primer  paint  or  galvanized _ 

two  finishes  that  will  increase  the  value  of  the  structure 
and  reduce  life-long  maintenance.  This  makes  Wheeling 
Super-Rib  an  excellent  choice  for  vour  structure. 

ADVANTAGES 

•  lightweight,  high  quality,  structural  grade  steel 

•  quickly  installed,  regardless  of  the  weather  or  location 

•  adds  rigidity  to  the  entire  structure — particularly  when 
applied  as  a  diaphragm 

•  efficient  packaging  for  fast  job  site  handling 

•  low  costs  for  fire  insurance  and  extended  coverage 

•  deck  is  protected  with  a  grey  polyester  primer 

•  optimum  widths  in  lengths  up  to  42  feet 

•  certified  for  your  protection.  Request  certification. 


Wheeling  Corrugating  Company  resents  the  right  to  chans* 
the  design  and  or  specifications  of  its  products  without  notice 


Design 

Moment 

Deflection 

Roof  Deck 

Deflection 

Tefisaltorm 

one  span 

wL* 

M=fS=-j-xl2 

n  5  wjL4 

D  max  =384  EIX  1728 

~  .01302  w,L‘  ~ 

D  max= - x  1728 

two  spans 

«l|2 

M=fS=^xl2 

3  w«L4 

Dmax=MriU728 

n  .00542  w,L4  irJ 

D  max= - — —  x  1728 

three  or 
more  spans 

CsJ 

II 

£ 

II 

2E 

n  3wiL4  _____ 

D  £jx  1728  | 

n  .00688  wiL4 

D  max  = - ^  ■  ■  x  1728 

MAXIMUM  DEFLECTION 

L  240  for  steel  deck.  The  dead  load  allowance  has  been 
taken  at  7.15  PSF  plus  the  weight  of  the  deck.  This  value 
is  based  upon  a  typical  20  year  bonded  built  up  roof  speci¬ 
fication  with  insulation  and  slag  aggregate. 

L  240  and  L  180  for  Tensilform.  Tabulations  are  given 
in  superimposed  load  capacities. 

DECK  WEIGHTS 

Note.  All  deck  weight  data  shown  in  this  catalog  are 
approximate  values  to  be  used  for  design  purposes 


I  f  155  -su  zu,uuu  pounds  r 

AR11  *or  which  conforms  to  ASTM  spev  Seatio 

"racte  for  painted:  or  ASTM  specificati  n  A| 

ASTM  1  oz_  galvanized  coating  oonfo  ting 

coeflu  ipn!^  C'!tl0n  *^25  for  zinc  coated  deck.  D- 
ft**  Pirated  in  formulae. 

30  KSI  nrk;  a^owahle  design  stress  for  Tens  orm 
S«de  E  T5k  co.nf,ms  «»  ASTM  specific*  A- 
to  ASTM  sPe°ified  zinc  coating  oo 

specification  A525. 

DIAPHRAGM  design 

frequentR1^^1^!  *°  a  building,  desk  rs  * 

welding  i^  reoufiii  deck  as  a  diaphragm 

that  when  V*  Provide  essential  shear  res- 

may  allow  forP*r'V  .fastfned  and  connected,  the  s.  el  * 
or  wind-bracing6  Ulunat*°n  of  a  certain  amount  o:  crC 

ent  consulting n  a*Ues  have  been  derived  by  an  indepej 
f«>m  thTrSS^gl?eer  for  "  heeling  Corrugating  Corn** 
at  West  Virgin'  °t-an  e*tensive  series  of  tests  condul 
ence  of  Bu£“  University.  The  International  tog 

Deck  for  Lateraf  Diaphra^^  apf)rove<^  Wheeling 
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type  A 

WHEELING /SUPER-RIB  ROOF  DECK 


Type  A-Nestable  Deck 

Narrowed  ribs  assure  maximum  adhesive  contact  surface 
for  insulation . . .  permit  the  safe  use  of  all  types  of  insu¬ 
lating  materials.  When  vapor  barrier  is  required,  narrow 
rib  openings  offer  greater  protection  from  damage.  Specially 
designed  cross  section  assures  ample  room  inside  of  rib  for 
fast  topside  welding.  Now  available  in  30"  widths  and 
maximum  42'  lengths. 

All  deck  sheets  7  feet  or  longer  are  swaged  3"  for  smooth 
end  lap  unless  otherwise  noted.  Sheets  under  7  feet  are  not 
swaged  except  by  special  arrangements. 

Note:  Type  A  Deck  is  available  without  the  rib  stiff¬ 
ener  from  our  Lenexa,  Kansas  plant. 
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SECTIONAL  PROPERTIES,  TYPE  A 


Properties 

Gage 

^  1 

22 

20 

18 

Weight  Painted.  PSF 

176 

2.12 

233 

We&t  Galvanized,  PSf 

132 

2.18 

230 

Section  Hodufers.  ift* 

.123 

.148 

.197 

■foment  of  Inertia,  «•* 

.144 

.173 

(Approximate  weights  for  design  purposes) 
SAFE  UNIFORM  TOTAL  LOAD  — PSF 
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type  B/BW 

WHEELING/SUPER-RIB  ROOF  DECK 


Type  B  and  BW  Steel  Roof  Deck 

These  deck  shapes,  designed  to  achieve  optimum  struc¬ 
tural  efficiency,  are  available  in  30-inch  widths,  up  to 
42-foot  lengths,  and  four  gages.  Both  decks  are  wide  rib 
designs  that  offer  economy  because  of  their  greater  load 
capacities  per  pound  of  steel.  The  type  B  Deck  with  its 
standing  seam  side  lap  construction  can  be  button  punched 
to  adjoining  sheets  for  fast  installation.  Both  decks  are  rec¬ 
ommended  for  purlin  spacings  up  to  10  feet  and  can,  in  cer¬ 
tain  instances,  be  used  up  to  12  feet.  Type  BW  is  a  nestable 
roof  deck. 

All  deck  sheets  7  feet  or  longer  are  swaged  3  inches  for 
smooth  end  lap  unless  otherwise  noted.  Sheets  under  7  feet 
are  not  swaged  except  by  special  arrangements. 


Type  B  Type  BW 


SECTIONAL  PROPERTIES,  TYPE  B  &  BW 


Properties 

Gage 

22 

20 

18 

16 

Weight  Painted,  PSF 

1.88 

2.26 

3.02 

3.79 

Weight  Galvanized,  PSF 

1.95 

2.34 

3.10 

3.87 

Section  Modulus,  in.3 

.222 

.275 

.365 

.455 

Moment  of  Inertia,  in.4 

.216 

.260 

.347 

.435 

(Approximate  weights  for  design  purposes) 


SAFE  UNIFORM  TOTAL  LOAD  -  PSF 


Number  of 
Spans 

Gage 

4'0" 

4'6" 

5'0' 

5'6" 

6'0" 

6'6" 

7'0" 

7'6" 

8'0* 

8'6* 

g'O' 

9'6' 

10'0" 

22 

153 

121 

98 

78 

62 

51 

43 

37 

32 

28 

1  Span 

20 

206 

163 

126 

97 

77 

63 

52 

44 

38 

34 

30 

18 

293 

232 

188 

139 

109 

88 

73 

61 

52 

45 

39 

35 

31 

16 

376 

297 

241 

181 

142 

114 

93 

77 

66 

56 

49 

43 

38 

22 

185 

146 

119 

98 

82 

70 

61 

53 

46 

41 

37 

33 

30 

2  Span 

20 

229 

181 

147 

121 

102 

87 

75 

65 

57 

51 

45 

41 

37 

18 

304 

240 

195 

161 

135 

115 

99 

86 

76 

67 

60 

54 

48 

16 

379 

299 

243 

200 

168 

143 

124 

108 

95 

84 

75 

65 

58 

22 

232 

183 

148 

123 

103 

88 

76 

66 

56 

49 

42 

38 

34 

20 

287 

227 

183 

152 

127 

109 

93 

77 

66 

56 

49 

43 

38 

|  3  Span 

18 

380 

300 

243 

201 

169 

144 

120 

100 

84 

72 

62 

54 

48 

16 

474 

374 

303 

251 

211 

179 

149 

123 

103 

87 

75 

65 

58 
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type  B/BW  SOUND-ASORB 

WHEELING/SUPER-RIB  ACOUSTICAL  ROOF  DECK 


TYPE  B — Safe  uniform  total  load — PSF  refer  to  Page  5. 


TYPE  B\V — Safe  uniform  total  load — PSF  refer  to  Page  5. 


Type  B  and  Type  BW 

Designed  to  serve  as  an  acoustical  ceiling  as  well  as  a  roof 
deck,  these  decks  are  identical  to  Super-Rib  Type  B  and 
Type  BW  except  the  webs  of  the  ribs  are  perforated  with 
H2 "diameter  holes  staggered  M"  on  center.  The  sound 
absorbing  elements  consist  of  rolls  of  glass  fiber  furnished 
by  the  Wheeling  Corrugating  Company,  which  are  placed 
between  the  perforated  webs  at  the  jobsite  by  the  roofing 
contractor. 

Sound-Asorb  Type  B  and  Type  BW  Super-Rib  Roof 
Decks  absorb  up  to  75%  of  the  sound  which  reach  them, 
greatly  decreasing  noise  reverberation  and  its  subsequent 
ill  effects. 

All  deck  sheets  7  feet  or  longer  are  swaged  3  inches  for 
smooth  end  lap  unless  otherwise  noted.  Sheets  under  7  feet 
are  not  swaged  except  by  special  arrangements. 


SOUND  ABSORPTION  DATA***  Authority .  Riterbank  Acoustical  laboratories 


Panel  Type 


125 


250 


1  Wheeling  Galvanized  Acoustic 
I  Metal  Deck*  Test  A  62-197 


- 


Wheeling  Galvanized  Acoustic 
Metal  Deck**  Test  A  62-200 


Wheels?  Painted  Acoustic 
Metal  Deck**  Test  A  62-200 


.48 


.87 


.37 


.56 


.41 


.57 


m&  fiiss  Iter  mi  osrttfeM  1  ml 
•  t*  I  m.  mck  rtf*2  tear* 


Ifect  «esc*t  1.0  lb.  per.  ft 
tei  1  56  H.  per  s*  ft 


—A cacstcal  web  pert**tie®s  fe 


Bertie  oeci. 
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type  E/ES 

WHEELING/SUPER-RIB  ROOF  DECK 


Type  E  and  Type  ES 

Type  E  is  an  economy  roof  deck  produced  from  light  gage 
steel.  It  has  been  designed  for  short  span  roof  deck  con¬ 
struction,  and  is  also  adaptable  for  sidings.  Sheets  can  be 
hand  carried  easily,  which  makes  installation  faster  and 
labor  costs  lower.  Whether  attached  by  welding  or  mechan¬ 
ical  fasteners,  the  IV2”  rib  openings  make  connecting  from 
above  safer,  quicker  and  easier.  Type  E  deck  is  supplied  in 
lengths  from  8'  to  38',  with  cover  width  of  24".  Type  ES  is 
generally  used  for  siding. 


SECTIONAL  PROPERTIES— TYPE  E 


26  Ga. 

24  Ga. 

Weight  Painted,  PSF 

1.06 

1.41 

Weight  Galvanized,  PSF 

1.15 

1.51 

Section  Modulus,  in. 3 

.060 

.083 

Moment  of  Inertia,  in.4 

.036 

.054 

(Approximate  weights  for  design  purposes) 


SECTIONAL  PROPERTIES,  TYPE  ES 


26  Ga. 

24  Ga. 

Weight  Painted,  PSF 

1.11 

1.47 

Weight  Galvanized,  PSF 

1.20 

1.57 

Section  Modulus,  in.* 

.060 

.083 

Moment  of  Inertia,  in.4 

.036 

.054 

(Approximate  weights  for  design  purposes) 


SAFE  UNIFORM  TOTAL  LOAD  -  PSF 


Number  of 
Spans 

Gage 

2'0" 

2'6" 

3'0" 

3'6" 

4'0" 

4'6" 

5'0" 

5'6" 

6'0" 

ISpan 

26 

24 

200 

276 

128 

177 

89 

123 

63 

89 

45 

62 

34 

46 

27 

36 

22 

29 

0  c. 

19 

24 

OO 

2  Span 

26 

24 

200 

276 

128 

177 

89 

123 

65 

90 

50 

69 

40 

55 

32 

44 

26 

37 

22 

31 

3  or 

more 

26 

24 

250 

346 

160 

221 

111 

154 

82 

113 

63 

86 

49 

68 

40 

55 

33 

46 

28 

38 
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type  F 

WHEELING/SUPER-RIB  ROOF  DECK 


Type  F  Steel  Roof  Deck 

This  deck  has  been  designed  with  optimum  flute  opening 
to  allow  for  the  most  economical  insulation.  The  full  side- 
lap  construction  limits  side-lap  distortion  and  prevents 
bitumen  drippage. 

Type  F  can  be  nested  during  shipment  and  storage,  thus 
assuring  safe  shipment  while  saving  money  by  reduction  of 
storage  space  costs.  Sheets,  30"  wide  and  up  to  42'  long, 
permit  faster  placement  of  material,  more  area  covered 
with  fewer  laps  and  end  welds.  Rib  openings  allow  fast 
and  easy  welding. 

All  deck  sheets  7'  0"  or  longer  are  swaged  3"  for  smooth 
end  lap. 

Note:  Type  F  Deck  is  also  available  without  the  rib 
stiffener  from  our  Lenexa,  Kansas  plant. 


SECTIONAL  PROPERTIES,  TYPE  F 


Properties 

Gage 

22 

20 

18 

Weight  Painted.  PSF 

1.73 

2.08 

2.77 

Weight  Galvanized,  PSF 

1.81 

2.16 

2.85 

Section  Modulus,  in.* 

.139 

.167 

.221 

Moment  of  Inertia,  in.4 

.146 

.176 

.235 

(Approximate  weights  for  design  purposes) 
SAFE  UNIFORM  TOTAL  LOADS,  TYPE  F 
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type  H 

WHEELING/SUPER-RIB  ROOF  DECK 


Type  H  Steel  Roof  Deck 

When  canopies,  covered  walkways,  corridors  or  small 
structures  require  a  single  span  section  across  an  extended 
or  larger  span,  Type  H  Roof  Deck  is  ideal.  It  is  available 
in  standard  depths  of  3"  and  4  lA" 


Type  H  can  be  supplied  in  lengths  up  to  22  feet  covering 
12"  widths.  For  overhang  design  it  can  be  cantilevered 
nominally. 

CANTILEVER  TABLE,  H-DECK 


Type 

Cantilever  in  Feet 

30H22 

3'6" 

30H20 

4'3' 

30H18 

5'3' 

30H16 

6'3' 

45H20 

6'0" 

45H18 

7'6" 

45H16 

8'r 

SECTIONAL  PROPERTIES,  TYPE  H 


| 

Style 

Depth 

Cover 

Gauge 

Section 

Modulus 

Moment 

of 

Inertia 

Weight.  PSF 

Painted 

Galvanized 

30H22 

y 

12' 

22 

3699 

.6768 

2.19 

2.31 

30H20 

3* 

12' 

20 

.5036 

.8719 

2.65 

2.77 

30H18 

3' 

12' 

18 

.702 

1.317 

3.48 

3.60 

30H16 

3* 

12' 

16 

.899 

1.778 

4.40 

4.53 

45H20 

4  V*' 

12' 

20 

.8624 

2.222 

3.00 

3.13 

45H18 

4  V*' 

12' 

18 

1.202 

3.338 

3.93 

4.07 

45H16 

4  V*' 

12' 

16 

1.550 

4.508 

4.97 

5.11 

(Approximate  weights  for  design  purposes) 


SAFE  TOTAL  LOAD  -  SINGLE  SPAN  WL/8  -  POUNDS  PER  SQUARE  FOOT 


Style 

10' 

10'6" 

IP 

11 '6' 

12' 

12'6' 

13' 

13'6" 

14' 

14'6' 

30H22 

53 

47 

43 

39 

36 

33 

30H20 

67 

59 

53 

47 

43 

39 

36 

33 

31 

28 

30H18 

96 

85 

75 

67 

60 

54 

49 

45 

42 

38 

30H16 

127 

111 

98 

87 

77 

70 

63 

57 

52 

48 

45H20 

115 

105 

95 

87 

80 

74 

68 

63 

Oft 

59 

no 

55 

nr 

45H18 

121 

111 

103 

95 

88 

82 

76 

no 

45H16 

IU 

IUj 

98 

Style 

15' 

15'6' 

16' 

16'6* 

17' 

17  6' 

18' 

18  6 

19' 

19'6' 

20' 

30H20 

27 

30H18 

36 

33 

31 

29 

27 

30H16 

45 

41 

38 

36 

34 

AA 

45H20 

51 

48 

45 

42 

39 

37 

35 

33 

31 

30 

28 

on 

45H18 

71 

67 

63 

58 

55 

49 

46 

43 

41 

PA 

38 

A  1 

36 

A  C 

45H16 

92 

86 

81 

75 

70 

65 

60 

53 

50 

4/ 

4b 

,  ,n  KS)  or  deflection  due  to  live  load 
lar  loadc  will  not  produce  ^^sscs  in  excess  o«  ^u  .y >  ,  deck.  insulation  and 

er  than  1,240th  of  the  span.  Dead  load  includes^ tne(  ^  Moment  coefficient  is  /■ 
up  roof  and  is  assumed  to  be  /.id  rj>r  m 
Inflection  coefficient  is  5/384  for  single  span  design 


f  span, 
nominal  canblever  is  | 
r  further  information. 


-refer  to  your 


9 


CONSTRUCTION  DETAILS 

WHEELING/ROOF  DECK/CONSTRUCTION  DETAILS/ACCESSORIES 


INSULATED 


-JOIST 


RIDGE  BEAM 


ROOF  CANTILEVER 


FLUSH  EAVE 


INSULATED  BUILT-UP  ROOF 


INSULATED  BUILT-UP  ROOF 


RUBBER 

CLOSURES 

(OPTIONAL) 


ROOF  OVERHANG 


NOTE:  No  Aluminum 
should  come  in 
..  contact  with  steal. 


INTERIOR  WALL 


INSULATED 
BUILT-UP  ROOF 


WHEELING  f 
Roof  Deck  — 

KUBBtK  — 1 

CLOSURES 

(OPTIONAL) 


ANCHOR 

PLATE 


PARAPET 


OPEN-FRAMING  DETAIL 


FOR 

VENT  OR 
SKYLIGHT 


PURLIN 


INSULATED 


WHEELING 
Roof  Deck 


CANT 

INSULATED 
BUILT-UP  ROOF 


WHEELING 
Roof  Deck 

ANCHOR  PLATE 


PARAPET 


FLUSH  EAVE 


/ROOF  DECK/CONSTRUCTION  DETAILS/ACCESSORIES 


ERECTION 

Deck  shall  be  placed  in  accordance  with  erection  drawings. 
Sheets  are  factory  cut  with  swaged  ends.  End  laps  shall  be 
a  minimum  2".  Use  snap  chalk  line  at  reasonable  multiples 
for  proper  alignment.  Deck  not  promptly  erected  shall  be 
stored  off  the  ground  with  one  end  elevated  and  protected 
from  the  elements  with  tarpaulin  or  other  weatherproof 
covering. 

Begin  erection  at  indicated  starting  point.  Position  the 
first  sheet  as  noted  on  the  drawing  with  the  die  set  end 
located  away  from  the  corner  and  upstanding  hook  end  of 
side  lap  away  from  wall. 

WELDING 

Electric  arc  welding  is  the  best  and  most  economical 
method  for  attaching  Wheeling  Deck  to  structural  sup¬ 
ports.  Welder  should  follow  close  to  placement  crew,  all 
sheets  should  be  welded  in  place  at  end  of  working  day. 
All  welds  are  made  from  the  top  of  the  deck  down  through 
the  ribs.  Plug  welds  at  side  or  end  lap  should  penetrate  all 
thicknesses  of  material  and  fasten  all  sheets  to  the  struc¬ 
tural  supports.  Care  in  selection  of  electrodes  and  amperage 
should  always  be  exercised  to  insure  positive  attachment. 
Ends  of  deck  to  be  welded  to  supports  using  a  12-6-12 
pattern  (a  weld  at  each  side  lap  and  at  the  third  and  fourth 
flutes.)  Intermediate  supports;  weld  pattern,  12-18  stag¬ 
gered  (a  weld  at  each  side  lap,  and  at  the  third  or  fourth 
flute ) .  If  deck  continuity  is  desired,  side  laps  should  be 
t  button  punched,  welded  or  screwed  at  mid  span  between 
supports. 


REQUIRED  MINIMUM  INSULATION 
THICKNESSES 


Class 

Type  A 
(Narrow) 

Type  B 
(Wide) 

Type  F 

(Intermediate) 

ft'* 

r* 

ft'.. 

ft'* 

Inorganic  Glass  Fiber 

Rigid  Cellulose  Fiberboard 

V*' 

r 

r 

Cellular  Glass  Block 

1ft' 

ift' 

ift' 

Molded  Expanded  Polystyrene 

ft' 

r 

ft' 

Lightweight  Expanded  Perlite 

ft' 

r 

K'  tor 

Rigid  Urethane  Foam  Panel 

ft' 

ft' 

"Asphalt  or  paper  faced  ••Paper  both  sides. 


ACCESSORIES 


WHEELING  GAT  INSULATION  CLIP 

900  SERIES-  /gj 

Gat  Deck  Clips 

Insulation 

Weight 

900-1 

900-1.5 

900-2 

905-1 

905-1.5 

905-2 

910-1 

910-1.5 

910-2 

1'  Insulation  Style  F 

1-1/2'  Insulation  Style  F 

2'  Insulation  Style  F 

1' Insulation  Style  A 

1-1/2'  Insulation  Style  A 

2'  Insulation  Style  A 

1'  Insulation  Style  BW 

1-1/2'  Insulation  Style  BW 

2'  Insulation  Style  BW 

1 - - - - - - 1 

8.5#  C  pcs. 

9.0#  C  pcs. 

9.5#  C  pcs. 

9.2#  C  pcs. 

9.7#  C  pcs. 

10.2#  C  pcs. 

8.0#  C  pcs. 

8.5#  C  pcs. 

9.0#  C  pcs. 

CANTILEVER  TABLES* 


TYPE  A  DECK 

TYPE  B  AND  BW  DECK 

TYPE  F  DECK 

Gage 

Parent 

Span 

Cantilever 

Gage 

Parent 

Span  , 

Cantilever 

Gage 

Parent 

Span 

Cantilever 

22 

6'3' 

17' 

22 

7'6' 

27' 

22 

6 '6' 

19‘/«' 

20 

7'0* 

20' 

20 

8'6' 

33' 

20 

7'0' 

2214' 

18 

OO 

GO 

26' 

18 

10'0' 

43' 

18 

OO 

o 

* 

26Vt’ 

•Loads  will  not  produce  stresses  in  excess  of  20KSI  based  on  45  PSF  total  uniform  loads 
plus  100  lbs.  concentrated  at  end  of  cantilever. 


1.  All  strength  calculation  based  on  45  PSF  uniform  load 

and  100  pounds  concentrated  load  at  end  of  cantilever. 

2.  All  deflection  calculation  based  on  35  PSF  uniform  load. 

3.  Cantilever  and  interior  spans  are  not  a  straight  line 

function,  therefore  any  variations  from  the  table  should 
be  calculated. 


FIRE  RESISTANT  RATINGS  FOR 
STEEL  ROOF  DECK 


Hours 

Protection 

Insulation 

Authority 

2 

ft"  Lightweight  Aggregate 
Gypsum  Plaster  on  Metal 

Lath 

Min.  1"  U.L.  Listed  Mineral 
Fiber  Insulation  Board 

U.L.  Design 
P404 

2 

r  Vermiculite-Gypsum 

Plaster  on  Metal  Suspended 
Ceilings. 

Mm.  ft"  U.L.  Listed  Fiber¬ 
glass  Insulation  Board 

U.L.  Design 
P409 

1  ft 

Mm.  lft"-lft"  Direct  Ap¬ 
plied  Sprayed  Vermiculite 
Plaster  U.L.  Listed 

I"  U.L.  Listed  Mineral  Fiber 
Board  Applied  in  Two  Layers 
of  ft"  Board  with  Joints 
Staggered. 

U.L.  Design 

P703 

1 

ft"  U.L.  Listed  Acoustical 
Lay-in  Boards  and  U.L. 

Listed  Ceiling  Grid 

ft"  U.L.  Listed  Mineral  Fiber 
Insulation  Board 

U.L.  Design 

P201 

1 

Min.  lft"-lft"  Direct  Ap¬ 
plied  Sprayed  Vermiculite 
Plaster  U.L.  Listed 

I"  U.L.  Listed  Mineral  Fiber 
Insulation  Board 

U.L.  Design 

P701 

1 

ft"  Ceramic  Acoustical  Lay- 
m  Boards  in  Ceiling  Grid 

U.L  Listed 

1"  to  3"  U.L.  Listed  Mineral 
Fiber  Insulation  Board. 

U.L.  Design 

P211 

P210 

1 

ft"  Listed  Acoustical  Lay-m 
Boards  in  U.L.  Listed  Ceiling 
Grid. 

1"  Listed  Mineral  Fiber  Insu¬ 
lation  Board 

FM  Design 

FC  37  1  Hr. 

SUGGESTED  SPECIFICATIONS 
FOR  INSULATION  CLIPS 

1.  Include  in  steel  roof  deck  specifications: 

“The  steel  deck  supplier  shall  provide,  along  with 
Wheeling  Steel  Roof  Deck  (Type  )  sufficient  quan¬ 
tity  of  Wheeling  Insulation  Clips  (Type . )  to  meet 

design  uplift  requirements  of  psf . .  He  shall  also 

supply  Wheeling  Clip  installation  tools.  Clips  shall  be 
placed  by  the  insulation  contractor.  (See  Chart.)” 

2.  Include  with  insulation  and  built-up  roofing 
specification: 

“One  or  one  and  a  half  inch  rigid  board  insulation  shall 
be  applied  dry  to  roof  deck  and  securely  fastened  with 
Wheeling  Insulation  Clips.  The  insulation  contractor 
shall  install  sufficient  quantity  of  clips  to  meet  design 

uplift  requirements  of  . PSF  (See  Chart.)  Clips 

shall  be  furnished  by  the  steel  deck  supplier. 
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WHEELING/DECK  ACCESSORIES 


-27’- 

-33- 


vaTR 


Jf 

IL 


Flat  Plate 


Level  Recessed  Pan 


-27 

-33 


T 

i 


T 

1W 


12 

Sloping  Recessed  Pan 


SUMP  PANS  AND  PLATES 

Galvanized  steel,  14  gage.  Three  types  to  suit  any  roof 
sump  requirement.  Wide  flanges  permit  secure  welding  to 
the  steel  deck.  Cut  holes  as  required  in  field. 


Plates  should  be  used  at  ridges  and  valleys  whenever  the 
slope  exceeds  W  per  foot.  They  are  normally  supplied  as 
20  gage  galvanized  steel  in  10'0"  lengths. 


Flexible  rubber  closures  seal  the  flutes  of  Types  A,  B,  E,  F, 
and  H  Roof  Deck.  They  close  the  top  of  interior  partitions 
when  there  is  no  ceiling  below  the  deck  and  seal  against 
weather  where  deck  is  cantilevered  over  exterior  beams  or 
walls.  Closures  are  also  available  for  the  flutes  on  the  top 
side  of  Types  A,  B,  E,  F  and  H  Roof  Deck. 


for  Types  Bf  F,  E  for  Type  A 


No.  3403  No.  3404 

Welding  Washers 


FACTORY  APPLIED  CAULKING(  Class  I  Fire  Rating ) 
Factory  applied  caulking  may  be  specified  as  shown. 

The  caulking  compound  meets  NAAMM  Spec.  5C,  1.1,  for 
nonskinning  bulk  compound.  It  will  not  form  a  hard  ex¬ 
terior  surface,  will  not  run,  will  not  flash  at  less  than  750°F, 
and  will  remain  pliable. 


Ti  1  ^  u  AaDS  are  avail*ble  for  Type  B  and  BW. 

hooked' Etl^b  1  \nstaulled  dur'ng  deck  erection,  and 
hooked  over  the  male  leg  before  the  female  leg  of  the  next 

fom  The TderS^  T'  ^  Tab’  *«**» ‘*  P  otmdes 

oXprir  ’  n°'  **  °°Vered  *  lh« ^ 

Allowable  load  per  tab:  100  pounds. 
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Suggested  Specifications 


SOUND-ASORB  ACOUSTICAL  DECK 


1 .  Scop?  This  section  of  the  specifications  shall  include 
all  materials,  equipment,  and  labor  for  installation  of 
steel  roof  deck  and  roof  deck  accessories.  Excluded  are 
such  items  as  deck  supports,  field  paintings,  flashing, 
gutter,  fioured  saddles,  or  other  such  miscellaneous  items 
specified  elsewhere. 

2  Material  Acoustical  deck  shall  lx;  Wheeling  Type  B 
or  BW  Sound-Asorb  Super-Rib  Acoustical  Deck  as 
manufactured  by  the  Wheeling  Corrugating  Company, 
Wheeling,  West  Virginia.  Webs  shall  be  perforated  with 
%2 "  diameter  holes  staggered  %"  on  center.  Sound 
absorbing  elements  shall  consist  of  glass  fiber  which  can 
be  fitted  neatly  into  the  void  between  the  perforated 
vertical  webs  of  the  deck.  This  can  be  furnished  in  rolls 
or  premolded  in  accordance  with  the  producers  stand¬ 
ards.  They  shall  be  supplied  by  the  Wheeling  Corrugat¬ 
ing  Company  and  installed  by  the  roofing  contractor. 
Where  sound  barriers  are  required  at  walls  or  beams  as 
shown,  they  shall  be  1 "  thick,  soft  composition  rubber¬ 
like  material  formed  to  fit  rib  voids,  and  shall  be  fur¬ 
nished  by  the  Wheeling  Corrugating  Company.  Basic 
steel  to  lie  <  choose  one;  .  .  .  A  STM  Designation 
A  611-70  Grade  C  (supersedes  ASTM  A  245-64T) 
for  painted  or  ASTM  Designation  A  446-69  for  gal¬ 
vanized.  Type,  gage  and  finish  shall  be  as  indicated  on 
the  drawings,  or  if  not  so  specified,  type  and  gage  shall  be 
those  which  conform  to  the  following  design  provisions. 
/)<■  ten  Same  as  Super-Rib  Roof  Deck,  except  add 
“Noise  Reduction  Coefficients”  <  NRC)  shall  be  as  deter¬ 
mined  by  an  accredited  testing  laboratory  and  shall  not 
be  less  than  ,70. 

4.  Shop  l  blink —  f  Select  one ) 

a.  Steel  shall  be  thoroughly  cleaned  in  a  chemical  bath, 
followed  by  a  rinse,  phosphatized,  rinsed,  dried  and 
prop'  rly  prepared  for  painting.  After  phosphatizing,  the 
surface  shall  be  roller  coat  painted  to  insure  an  even 
protective  covering  with  a  gray  flexible  primer  which 
wh*  n  oven  cured,  shall  have  a  moderate  reflectance  value. 


b  Galvanized  steel  deck  shall  be  structural  Grade  C 
|/j',r(|  black  gage  coated  before  fabrication  in  con- 
»  „,IJH  Btrip  by  the  Cook-Nortoman  process.  Coating 
I  conform  to  ASTM  A -525  Class  G90  or  QQ-5-775 
ft-iHS  d.  or  ASTM  G01. 


Ridge  and  valley  plates,  cant  strips,  sad- 
rj j,,-  Hump  plates  shall  be  supplied  as  required  on  con¬ 
tract  drawings. 

tallatUm-  Deck  shall  be  anchored  by  welding  directly 
through  the  bottom  of  the  rib  to  all  structural  supports. 
Spans  exceeding  7'-0"  side  laps  shall  bo  fastened  together 
:  span  by  button  punching,  and/or  mechanical 
fasteners.  Sound  absorbing  elements,  sound  barriers 
(and  insulation  clips,  if  required  >  as  provided  by  the 
tool  deck  manufacturer  shall  lie  installed  by  the  roofing 
or  insulation  contractor  under  the  proper  section  of  these 
s|*;eifieations. 

Hoofing  Section  Sound  absorbing  elements  for  steel 
deck  shall  Is-  furnished  by  the  roof  deck  manufacturer 


WHEELING/ROOF  DECK  SPECIFICATIONS 

arid  installed  by  the  roofing  contractor.  They  shall  con¬ 
sist  of  elements  for  installation  in  all  voids  where  per¬ 
forations  occur  and  shall  extend  the*  full  length  of  the 
acoustical  metal  deck.  Sound  barriers  (closure  blocks  > 
shall  be  provided  by  the  deck  manufacturer  and  installed 
in  all  ribs  and  voids,  as  specified  in  paragraph 

SUPER-RIB  ROOF  DECK 

1.  Scope  This  section  of  the  specifications  shall  include 
all  materials,  equipment,  and  labor  for  installation  of 
steel  roof  deck  and  roof  deck  accessories.  Excluded  are 
such  items  as  deck  supports,  field  paintings,  flashing, 
gutter,  poured  saddles,  or  other  such  miscellaneous  items 
specified  elsewhere. 

2.  Material-  Steel  deck  shall  be  Wheeling  Super-Rib 
( specify  Type  A,  Type  E,  Type  F,  Typo  B  or  Type  BW. ) 
as  manufactured  by  Wheeling  Corrugating  Company, 
Wheeling,  West  Virginia.  Basic  steel  to  be  ( choose  one) 

.  .  .  ASTM  Designation  A  611-70  Grade  C  (supercedes 
ASTM  A  245-64T)  for  painted  or  ASTM  Designa¬ 
tion  A  446-69  for  galvanized.  Type,  gage  and  finish  shall 
be  as  indicated  on  the  drawings,  or  if  not  so  specified, 
type  and  gage  shall  be  those  which  conform  to  the  follow¬ 
ing  design  provisions. 

3  Dc  ipn  — Basic  steel  shall  be  flat  rolled  carbon  steel 
sheets  of  structural  quality.  The  maximum  design  stress 
shall  not  exceed  20  KSI  under  total  dead  and  live  load  of 
pounds  per  square  feet.  Properties  shall  conform  to 
AISI  “Specification  for  the  Design  of  Cold  Formed  Steel 
Structural  Members”  latest  edition.  Where  possible 
sheets  shall  extend  over  three  or  more  supports. 

4 .  Shop  Finish —  ( Select  one ) 

a.  Steel  shall  be  thoroughly  cleaned  in  a  chemical  bath, 
followed  by  a  rinse,  phosphatized,  rinsed,  dried  and 
properly  prepared  for  painting.  After  phosphatizing, 
the  surface  shall  be  roller  coat  painted  to  insure  an  even 
protective  covering  with  a  gray  flexible  primer  which 
when  oven  cured,  shall  have  a  moderate  reflectance  value. 

b.  Galvanized  steel  deck  shall  be  structural  Grade  C 
standard  black  gage  coated  before  fabrication  in  con¬ 
tinuous  strip  by  the  Cook-Nortcman  process.  Coating 
shall  conform  to  ASTM  A-525  Class  G90  or  QQ-S-775 
Class  dor  ASTMG01. 

5  Accessories—  Ridge  and  valley  plates,  cant  strips,  sad¬ 
dles,  sump  plates  shall  be  supplied  as  required  on  con¬ 
tract  drawings. 

6.  Fraction-  The  steel  deck  shall  be  placed  in  accordance 
with  erection  drawings.  Each  unit  shall  be  placed  on 
supporting  steel  framework  and  adjusted  to  final  posi¬ 
tion  before  being  permanently  fastened.  The  unit  shall 
be  brought  to  proper  bearing  on  the  supporting  beams. 

Ends  of  deck  to  be  welded  to  supports  using  a  12-6-12 
pattern  (a  weld  at  each  side  lap  and  at  the  third  and 
fourth  flutes.)  Intermediate  supports;  weld  pattern,  12-18 
staggered.  ( A  weld  at  each  side  lap  and  at  the  third  or 
fourth  flute.) 

When  spans  exceed  7  -0"  side  laps  shall  be  fastened 
together  at  mid  span  using  welds  or  screws  for  Type  A, 

I  yr>e  I* ,  I  ype  B,  Type  BW  or  button  punching  for 
Type  B  only. 


type  B/BW  SUPER-BOND 

WHEELING/FLOOR  DECK 


Types  B  and  BW  Composite  Decks 

“Classified  by  Underwriters  Laboratories,  Inc.” 

Wheeling  Super-Bond  Types  B  and  BW  deck  are  wide 
ribbed  sections  which  can  be  employed  in  a  composite  sys¬ 
tem  to  achieve  efficient  and  economical  use  of  steel  and 
concrete.  Super-Bond  Decks  are  embossed  and  indented  on 
the  flanges  and  webs. 

During  the  construction  phase,  Super-Bond  Decks  carry 
the  full  dead  load  of  concrete.  Shoring  may  be  required  on 
extended  spans  before  the  concrete  cures  and  reaches  its 
maximum  strength,  but  the  full  live  load  is  carried  by  the 
steel  and  concrete  performing  compositely. 

Available  in  30-inch  widths  and  up  to  42-foot  lengths. 


SECTIONAL  PROPERTIES,  SUPER  BOND 


Properties 

Gage 

22 

20 

18 

16 

Weight  Painted,  PSF 

1.88 

2.26 

3.02 

3.79 

Weight  Galvanized,  PSF 

1.95 

2.34 

3.10 

3.87 

Section  Modulus,  in.3 

.227 

.274 

.366 

.459 

Moment  of  Inertia,  in.4 

.216 

.260 

.346 

.433 

(Approximate  weights  for  design  purposes) 


MAXIMUM  SPAN  LENGTH — 1  or  2  Spans  (No  Shoring) 


SLAB 

31/ 

4r 

4 

[" 

41/ 

4' 

43, 

C 

5 

6 

tf 

t 

S 

L 

S 

L 

S 

L 

S 

L 

S 

L 

S 

L 

S 

L 

Wt. 

33 

26 

39 

30 

45 

35 

48 

37 

51 

39 

56 

45 

61 

49 

Gage 

— 

22 

7'0" 

7'0" 

6'6" 

6'6" 

6'0" 

6'6" 

6'0" 

6'6~ 

6'0" 

6'6" 

6'0" 

6'6" 

6'0" 

20 

8'0" 

8'0" 

8'0" 

8'0" 

7'6" 

7'6" 

7'6" 

7'6" 

7'0" 

7'0" 

6'6" 

7'0" 

6'6" 

6'6" 

18 

9'0" 

9'6" 

8'6" 

9'6" 

8'6" 

9'6" 

8'6" 

9'0" 

7'6" 

8'6" 

7'0" 

8'0" 

7'0" 

IV 

16 

lO'O" 

11 '6" 

lO'O" 

ire" 

9'6" 

ll'O" 

9'6" 

10'6" 

8'6" 

lO'O" 

8'0" 

8'6" 

IV 

8'0y  j 

MAXIMUM  SPAN  LENGTH — 3  or  More  Spans  (No  Shoring) 


SLAB 

t 

31/ 

4r 

4 

l" 

4* 

4" 

43/ 

V 

5" 

5>/?" 

6' 

S 

L 

S 

L 

S 

L 

S 

L 

S 

L 

S 

L 

s 

L 

Wt. 

L_ - - 

33 

26 

39 

30 

45 

35 

48 

37 

51 

39 

56 

45 

61 

49 

Gage 

— 

22 

7'6" 

7'6" 

7'0" 

7'0" 

6'6" 

7'0" 

6'6" 

s 

_ 

6'6"~ 

7'0" 

6'6" 

7'0" 

6'6" 

IV 

20 

5: 

CD 

OO 

8'6" 

8'6" 

8'6" 

8'0" 

8'0" 

8'0" 

8'0" 

7'6~ 

7'6" 

7'0" 

7'6" 

7'0" 

7'0" 

18 

lO'O" 

ll'O" 

9'6" 

10'6" 

9'3" 

lO'O" 

9'0"^ 

9'9" 

8'6" 

9'6" 

8'0" 

9'0" 

7'6" 

8'0" 

16 

ii'6' 

12'0" 

ll'O" 

12'0" 

10'6" 

11 '6" 

10' 3" 

11'3" 

9'9"J 

ll'O" 

9'3" 

lO'O" 

8'6" 

8'9"_ 

NOTES  ;  .  .  ,  a _ i.  nAa/oi  All  nnn  . 

A 
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WHEELING/FLOOR  DECK 


■  total  superimposed  LOADS—! 
22  GAGE 


^SPAN i 

LOADS 

Slab  T 

3W 

4 

4Vi 

4y* 

5 

5V9 

6-0 

250 

250 

250 

250 

250 

250 

6-6 

223 

250 

250 

250 

250 

250 

7-0 

188 

237 

250 

250 

250 

250 

7-6 

160 

202 

247 

250 

250 

250 

8-0 

136 

173 

211 

231 

250 

250 

8-6 

117 

149 

182 

200 

217 

250 

9-0 

101 

129 

158 

173 

188 

220 

9-6 

87 

112 

137 

151 

164 

192 

10-0 

75 

97 

119 

131 

143 

168 

11-0 

57 

74 

91 

100 

109 

163 

12-0 

43 

56 

69 

77 

84 

100 

20 


SUPER-BOND 

GAGE 


SPAN 

LOADS 

Slab  T 

3V* 

4 

4* 

4y4 

5 

5tt 

6-0 

250 

250 

250 

250 

250 

250 

6-6 

250 

250 

250 

250 

250 

250 

7-0 

225 

250 

250 

250 

250 

250 

7-6 

192 

243 

250 

250 

250 

250 

8-0 

165 

209 

250 

250 

250 

250 

8-0 

142 

180 

221 

244 

250 

250 

9-0 

123 

157 

193 

212 

231 

250 

9-6 

107 

137 

168 

185 

202 

234 

10-0 

94 

119 

147 

163 

177 

206 

11-0 

72 

92 

114 

126 

138 

160 

12-0 

55 

71 

89 

98 

107 

125 

TYPE  B  &  BW 
18  GAGE 


SPAN 

LOADS 

Slab  T 

3  V* 

4 

4Vi 

4y« 

5 

5  Vi 

6-0 

250 

250 

250 

250 

250 

250 

6-6 

250 

250 

250 

250 

250 

250 

7-0 

250 

250 

250 

250 

250 

250 

7-6 

250 

250 

250 

250 

250 

250 

8-0 

220 

250 

250 

250 

250 1 

250 

8-6 

187 

233 

250 

250 

250 

250 

9-0 

158 

199 

250 

250 

250 

250 

9-6 

134 

169 

229 

250 

250 

250 

10-0 

114 

145 

202 

221 

242 

250 

11-0 

86 

109 

160 

174 

191 

224 

12-0 

66 

83 

127 

139 

153 

179 

16  GAGE 


SPAN 

LOADS 

Slab  T 

VA 

4 

4V* 

4y« 

5 

5V* 

6-0 

250 

250 

250 

250 

250 

250 

6-6 

250 

250 

250 

250 

250 

250 

7-0 

250 

250 

250 

250 

250 

250 

7-6 

250 

250 

250 

250 

250 

250 

8-0 

250 

250 

250 

250 

250 

250 

8-6 

216 

250 

250 

250 

250 

250 

9-0 

182 

250 

250 

250 

250 

250 

9-6 

155 

225 

250 

250 

250 

250 

10-0 

133 

193 

250 

250 

250 

250 

11-0 

100 

145 

201 

223 

243 

250 

12-0 

77 

112 

155 

179 

196 

230 

*  TOTAL  SUPERIMPOSED 
22  GAGE 


(* 


SPAN 


T 


LOADS 


Slab  T 

4 

*Vi 

4»/« 

5 

5  Vi 

6 

6-0 

250 

250 

250 

250 

250 

250 

6-6 

250 

250 

250 

250 

250 

250 

7-0 

250 

250 

250 

250 

250 

250 

7-6 

250 

250 

250 

250 

250 

250 

8-0 

219 

250 

250 

250 

250 

250 

L  8-6 

189 

224 

243 

250 

250 

250 

9-0 

164 

195 

211 

227 

250 

250 

9-6 

143 

170 

184 

198 

226 

250 

10-0 

125 

148 

161 

173 

198 

223 

11-0 

96 

114 

124 

134 

153 

173 

12-0 

73 

88 

96 

103 

119 

135 

LOADS—: 

20 


SUPER-BOND 

GAGE 


TYPE  BW  INVERTED 
18  GAGE 


SPAN 

LOADS 

Slab  T 

4 

414 

4y4 

5 

5V* 

6 

6-0 

250 

250 

250 

250 

250 

250 

6-6 

250 

250 

250 

250 

250 

250 

7-0 

250 

250 

250 

250 

250 

250 

7-6 

250 

250 

250 

250 

250 

250 

8-0 

250 

250 

250 

250 

250 

250 

8-6 

231 

250 

250 

250 

250 

250 

9-0 

201 

239 

250 

250 

250 

250 

9-6 

176 

210 

227 

244 

250 

250 

10-0 

155 

184 

200 

215 

246 

250 

11-0 

120 

144 

156 

168 

192 

217 

12-0 

94 

113 

123 

132 

152 

172 

SPAN 

LOA 

_ 

iDS 

Slab  T 

4 

4V* 

4y4 

5 

5V* 

6 

6-0 

250 

250 

250 

250 

250 

250 

6-6 

250 

250 

250 

250 

250 

250 

7-0 

250 

250 

250 

250 

250 

250 

7-6 

250 

250 

250 

250 

250 

250 

8-0 

250 

250 

250 

250 

250 

250 

8-6 

250 

250 

250 

250 

250 

250 

9-0 

250 

250 

250 

250 

250 

250 

9-6 

234 

250 

250 

250 

250 

250 

10-0 

201 

250 

250 

250 

250 

250 

11-0 

151 

203 

217 

234 

250 

250 

12-0 

116 

163 

174 

188 

215 

243 

16  GAGE 


SPAN 

LOADS 

□ 

Slab  T 

4 

4  Vi 

4y4 

5 

5V* 

6 

6-0 

250 

250 

250 

250 

250 

250 

6-6 

250 

250 

250 

250 

250 

250 

7-0 

250 

250 

250 

250 

250 

250 

7-€ 

250 

250 

250 

250 

250 

250 

8-0 

250 

250 

250 

250 

250 

250 

8-6 

250 

250 

250 

250 

250 

250 

9-0 

250 

250 

250 

250 

250 

250 

9-6 

250 

250 

250 

250 

250 

250 

10-0 

233 

250 

250 

250 

250 

250 

11-0 

175 

237 

250 

250 

250 

250 

12-0 

135 

183 

210 

240 

250 

250 

Recommended  temperature 
Reinforcing 


Tn  dcq0  '"FORMATION  PRESENTED  HEREIN  |H0  ruCTURAL 

JO  REPLACE  THE  JUDGMENT  OF  experience 

ENGINEERS. 


Tided  wire  fabric  on.  inch  below  ton  su.I.c.  o.  slab  -»  ..commended  No  negative  steel  is 
required  over  boams. 

2  celclum  chlor.de  admixtu.es  o.  admixtures  containing  chloride  sails  shall  nol  be  added  to 

‘  the  concrete.  ... 

ka  mod  with  the  deck  on  simple  or  continuous  spans  Composite  slab 

3  The  load  tables  may  be  usoa  wun  S|ab  contlnuous  ovor  throe 

3-  design  is  based  .  superimposed  loads  can  be  Increased  by  1.2b.  Negat,,. 

steel  must^bVprovtded  ever  the  suppo.ls  lor  Ih.s  contmuous  condition 

S  shoring  refluliements  are  doteiminod  as  toNo  will  nol  stress  section  greater 

a.  Dead  load  ol  lon  ll.d  .xc.eds  20  PSF.  the  span  and  o,  gage  must  be 

than  20  Kb  .  n  ^  (ho  desiRn  enginccr 

b  Dcad'load  ot  concrete  and  deck  will  not  cause  simple  span  deflection  g.eato,  than  l  180 
or  maximum  of  H  • 

*  im  irsiuU  •«  used  in  building  design.  In  structures  or  soctions  o! 

5  The  loads  In  the  table » for  >oads  as  usea  ,|m0Kthc  e(1ec,  ot  creep  should  be  taken 

buildings  ''v;c0u0der  Bond  X  used  on  industrial  type  floors  the  loading  conditions 
■n'o  »'cr,lroughly^n5ailigaled.  Uvt  load  deflection  limited  to  1/360. 

.art  deduct  the  dead  load  from  the  loads  as  shown  in  the  tables  to  obtem 

6  Wh%"  t*l°sIjpeM mposed ^Urad 

,h0  10  ^  ,  -  hiwe  boon  limited  to  250  PSF  Loadings  ot  greater  magnitude 

*7  The  Total  Suptrlmpo^jW^JJJJ  |0Jlds  for  wh(ch  additional  negative  and  trans- 

7  usually  indicate  heavy  wncentratJW  ^  Whwllng  Corrugating  Company  District 

Vll>.  .^"i^ieinlormatlon. 
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WHEELING/FLOOR  DECK/CONSTRUCTION  DETAILS 


OECK  DIRECTION  CHANGE 


FRAMED  OPENING -PIPES -DUCT WORK  ETC 
.  CONCRETE  FILL 


SPRAYED  ON 
FIREPROOFING 
(IF  REQUIRED) 


.  ct-ZT^IZ/77^/,  J  rx, 


END  CONDITION 
LARGE  OPENING 


20 GA  PLATE  CUT  TO  FIT 
IN  FIELD  ANO  TACK  WELDED 
TO  COLUMN  AND  DECK 


z 


SIDE  CONDITION-BEAM  AT  LOWER  LEVEL  THAN  GIRDER 
_  CONCRETE  FILL 


-end  closure 


WHEELING 
SUPER  BONO 


CONDITION  AT  COLUMN 


CONCRETE  VOLUME  /  Volume  of  Fill  Per  100  Sq.  Ft. 


Supei 

r-Bond 

BW  Super-Bond  Inverted 

Slab  Thickness 

31/2" 

4" 

41/2" 

5" 

51/2" 

6" 

Volume  of  Fill 
.80  cu.  yds. 

.95  cu.  yds. 
1.10  cu.  yds. 
1.25  cu.  yds. 
1.40  cu.  yds. 

1.55  cu.  yds. 

Slab  Thickness 
3V2" 

4" 

41/2" 

5" 

51/2" 

6" 

Volume  of  Fill 
.90  cu.  yds. 
1.05  cu.  yds. 
1.20  cu.  yds. 
1.35  cu.  yds. 
1.50  cu.  yds. 

1.65  cu.  yds. 

FIRE  RATINGS— 

SUPER-BOND  COMPOSITE  DECK 


Design 

Floor 

Beam 

Concrete 

Type 

Number 

Rating 

Rating 

Cover 

Concrete 

Remarks 

Wz  Hr. 

D840 

2  Hr. 

Unrestrained 

3»/4" 

Lt.  Wt. 

1,  Hi  2  Hr. 

D826 

2  Hr. 

Unrestrained 

3Va" 

Lt.  Wt. 

1  Hr. 

Fireproofing 

D710 

2  Hr. 

Unrestrained 

2Vz" 

Reg.  Wt. 

Reqd. 

Wz  Hr. 

D902 

3  Hr. 

Unrestrained 

4^16" 

Lt.  Wt. 

Wz  Hr. 

2  Hr. 

Unrestrained 

41/2" 

Reg.  Wt. 

Wz  Hr. 

1  Vi  Hr. 

Unrestrained 

4" 

Reg.  Wt. 

Wz  Hr. 

1  Hr. 

Unrestrained 

3Vz" 

Reg.  Wt. 

1.  Depth  of  concrete  above  top  of  composite  deck  unit. 

The  above  table  is  a  brief  listing  of  the  most  popular  fire  rated  assemblies.  Refer  to  the  U  L- 
Fire  Resistance  Index  for  construction  details  on  other  approved  assemblies. 


Suggested  Specifications 

SUPER-BOND  FLOOR  DECK 

— This  section  of  the  specifications  shall  include 
all  materials,  equipment,  labor  and  services  necessary 
for  the  installation  of  Wheeling  Super-Bond  floor  deck, 
complete  in  accordance  with  this  specification  and  where 
shown  or  called  for  on  the  architectural  or  structural 
drawings. 

2.  Work  Not  Included — 

a.  Concrete  ( minimum  compressive  strength  3000  psi ) . 

b.  Concrete  reinforcing  steel  or  temperature  mesh. 


c.  Structural  steel  and/or  other  miscellaneous  bracing 
or  supports  for  the  steel  floor  units. 

d.  Fireproofing. 

3.  Materials — The  Super-Bond  composite  deck  shall  be  as 
manufactured  by  Wheeling  Corrugating  Company, 
Wheeling,  West  Virginia,  from  steel  conforming  to 
ASTM  A-611-70C  (supercedes  ASTM  A245-64T)  with 
a  minimum  yield  strength  of  33  KSI. 

Galvanized  steel  deck  shall  be  coated  before  fabrica¬ 
tion  in  continuous  strip  by  the  Cook-Norteman  process 
and  conform  to  ASTM  A525-71  Class  G90  and  federal 

QQ-S-775  Class  d.  Also  available  with 
ASTM  A525-71,  Class  G01. 


a.  Properties  of  the  steel  floor  units  shall  conform  to  the 
American  Iron  and  ‘Steel  Institute,  “Specification  foi 
the  Design  of  Cold-Formed  Steel  Structural  Members” 
latest  edition. 

b.  Composite  floor  units  shall  be  capable  of  supporting 

HpSHPfril^P(fSe^  ^°ad  pounds  per  sq.  ft.  and  s 

dead  load  of  pounds  per  sq.  ft. 

^ P?Sec^  bve  l°ads  shall  not  cause  the  composite 
section  to  deflect  more  than  1  /360  of  the  span. 

5.  Accessories- Where  required  or  shown  on  the  plans: 

ciose^er^pTn  °r  °r  c*osure  angles  as  required  tc 

9  r  conditions  where  deck  changes  direction 

injrJ  betwppi?!f  ^ tenal  for  column  closures  to  close  open 
mgs  between  deck  and  structural  columns. 

d0ck  *ha11  be  placed  in  accordance 
supporting  Rfppi  fawin^s‘  J\ach  unit  shall  be  placed  or 
before  be  inn  rarnework  and  adjusted  to  final  positior 

brought 7o  ^aZnTent]y  faStened  The  un,t  shall  be 
Ends  of  dork  /  ,  earm^  on  the  supporting  beams, 
pattern  a  weM  .e  to  supp^  using  a  12-6-15 

fourth  flutes  *  Slde  ^ap  and  tbe  third  and 
staggered  ?A  ZtldZ Weld  patt^ 12  ^ 
fourth  flute  >  Sid  1  l  ,S,lde  lap  and  at  the  third  01 
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i  tensilf  orm 


50,  75, 125  and  200 


WHEELING/PERMANENT  FORMS 


Wheeling  Tensilform® 

Tensilform  is  an  ideal,  self-sustaining  form  for  conventional 
reinforced  concrete  slabs  and  a  strong  structural  support  for 
lightweight  aggregate  or  foamed  insulating  fills.  High 
strength,  Durable  Tensilform  has  minimum  yield  strengths 
of  80  ksi  and  upwards,  and  can  serve  as  a  permanent  steel 
base  for  concrete  floors  and  roof  slabs. 

When  desired  as  a  permanent  support,  Tensilform  should 
be  specified  with  galvanized  finish.  If  permanence  is  not 
essential,  then  uncoated  Tensilform  may  be  specified.  How¬ 
ever,  galvanized  Tensilform  is  always  required  when  it  is 
to  function  as  a  structural  support  for  lightweight  aggre¬ 
gate  or  foam  insulating  fill. 


STANDARD  SHEETS  AVAILABLE  V  TO  38'. 


INSULATING  CONCRETE 
APPLIED  TO  TENSILFORM 


VANTAGES  ,  auaiity,  strong, 

icturally  —  Tensilform  provides  a  hig  q  .  g  laterai 
^ctural  section  to  sustain  slabs;  an 
iility  to  structural  members.  factor 

and  Air  Conditioning  —  I*8  exce  .  in  heating 
h  lightweight  roofing  fills  means  a  sa 
air  conditioning  costs.  mi  ration  saves 

Crete  Floors  -  The  Tensilform  ^S^ering. 
stantial  concrete  compared  with  less  g  three  or 

e  Ratings  —  Tensilform  provides  tor  a 
rhour  rating  with  plaster  ceiling.  . meA  for  over- 

lf?rm  Fit  —  Sides  and  ends  i  are  weiaing  time. 

Pmg  with  a  close,  neat  fit  to  redu  j  jate  working 

'fete  Construction  —  Provides  an  i  joWer  levels, 

face  for  other  trades;  protects  wor  n  removed 

’ rnanent  Form  —  Does  not  have  w 

^permanent  forms  do.  vnished  with  a  built- 

Vented — T ensilform  sheets  are  farnw  uging  separate 
^ent  feature  eliminating  the  necessi  > 
it  clips. 


WHEELING /PERMANENT  FORMS 
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IPTM  OAUGI  ►.PITCH-  1 _ 

1-1 

i 

M 

r'' /~V_/^VL- 

L  ■  OVHAU  WIDTH  . 

TENSILFORM  50 


TENSILFORM  125 


TENSILFORM  75 


TENSILFORM  200 


TABLE  1— PHYSICAL  PROPERTIES  PER  FOOT  WIDTH 


Description 

Units 

TF-50 

TF-75 

TF-125-26 

TF-125-24 

TF-125-22 

TF-125-20 

TF-200-22 

TF-200-20 

TF-200-18 

TF-200-16 

Nominal  Pitch 

Ins. 

2% 

33% 

5 

5 

5 

5 

6 

6 

6 

6 

Nominal  Depth 

Ins. 

V.6 

1S/l6 

15/16 

1  Vl6 

l5/ie 

l5/u 

2 

2 

2 

2 

Gage  No. 

— 

28 

25 

25 

24 

22 

20 

22 

20 

18 

16 

Weight  Uncoated 

psf 

.78 

1.04 

— 

1.34 

1.67 

2.01 

1.89 

2.27 

3.02 

3.78 

Weight  Galvanized 

psf 

.86 

1.13 

1.18 

1.44 

1.78 

2.11 

2.01 

2.38 

3.12 

3.83 

Nominal  Cover  Width 

Ins. 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

Nominal  Overall  Width 

Ins. 

31% 

31% 

32% 

32% 

32% 

32% 

31% 

31% 

31% 

31% 

Moment  of  Inertia 

Ins.4 

.012 

.038 

.07549 

.093 

.117 

.140 

.302 

.378 

.532 

.684 

Section  Modulus 

Ins.3 

.036 

.078 

.10936 

.137 

.174 

.208 

.254 

.324 

.474 

.631 

Min.  Yield  of  Virgin  Steel 

KSI 

95 

90 

90 

80 

80 

80 

80 

80 

80 

80 

NOTES: 

The  physical  properties  represented  in  this  table  were  computed  in  accordance  with  specifications  section  in  the  latest  edition  of  the  "Light  Gage  Cold-Formed  Steel  Design  Manual” 
as  published  by  the  American  Iron  and  Steel  Institute. 


TABLE  2— MAXIMUM  ALLOWABLE  LOADS— 

THREE  SPAN  CONDITION— PSF  (FOR  USE  AS  FORM  MATERIAL  ONLY) 


TF-50 

Stress 

Deflection 

30000 

1/240 

1/180 

100 

54 

72 

74 

34 

45 

56 

23 

30 

45 

16 

21 

36 

12 

16 

TF-75 

Stress 

Deflection 

30000 

1/240 

1/180 

216 

171 

216 

156 

108 

144 

121 

72 

96 

96 

51 

68 

78 

37 

49 

64 

28 

37 

54 

21 

29 

46 

17 

22 

40 

13 

18 

TF-125-26 

Stress 

Deflection 

30000 

1/240 

1/180 

304 

304 

304 

~m 

215 

223 

171 

144 

171 

135 

101 

134 

109 

74 

98 

90 

55 

74 

76 

43 

56 

“65“ 

34 

44 

56 

27 

36 

49 

22 

30 

43 

18 

24 

TF-125-24 

Stress 

Deflection 

30000 

1/240 

1/180 

381 

381 

381 

280 

265 

280 

215 

178 

215 

17o" 

125 

166 

137 

91 

121 

114 

68 

91 

95 

53 

70 

“8T 

41 

55 

70 

33 

44 

61 

27 

36 

54 

22 

30 

TF-125-22 

Stress 

Deflection 

30000 

1/240 

1/180 

355 

332 

355 

272 

223 

272 

215 

157 

208 

174 

114 

152 

144 

86 

114 

121 

66 

88 

103 

52 

69 

89 

42 

55 

77 

34 

45 

68 

28 

37 

TF-125-20 

Stress 

Deflection 

30000 

1/240 

1/180 

325 

325 

325 

257 

188 

250 

208 

137 

183 

172 

103 

137 

145 

79 

106 

123 

62 

83 

106 

50 

67 

93 

41 

54 

81 

33 

45 

TF-200-22 

Stress 

Deflection 

30000 

1/240 

176 

171 

150 

134 

129 

108 

113 

87 

99 

72 

88 

60 

78 

51 

70 

43 

63 

37 

TF-200-20 

Stress 

Deflection 

30000 

1/240 

165 

134 

144 

109 

127 

90 

112 

75 

100 

63 

90 

54 

81 

46 

74 

40 

67 

35 

TF-200-18 

Stress 

Deflection 

30000 

1/240 

185 

127 

164 

105 

146 

89 

131 

76 

119 

65 

108 

56 

98 

49 

90 

43 

82 

38 

TF-200-16 

Stress 

Deflection 

30000 

1/240 

175 

97 

158 

83 

143 

72 

lio" 

63 

119 

55 

110 

48 

l^VataN  shown  are  for  base  sheet  only  and  do  not  include  any  value  supplied  compositely  by  3  Va'UCS  fo'  de,,ec,,on  are  based  on  D  max.  -  1  x  1728  with  D  max.  listed  at  1/240 

insulation  fill  or  poured  slab  »' 180  *n(*  limited  to  30  KSI. 

2  Values  for  stress  are  based  on  M  -  ~  x  12  -  fS  with  f  limited  to  30 KSI  4  Values  are  ,or  I01*1  *Uowab,«  loads  in  psf  and  include  weight  of  deck 


tensilvent  50  and  75 


WHEELING/PERMANENT  FORMS 
TENSILVENT  75 


STANDARD  SHEETS  AVAILABLE  V  TO  3»'. 


Wheeling  Tensilvent 

Wheeling  Tensilvent  is  a  structural  support  for  lightweight 
,tBhflS  ali  0f  the  physical  characteristics  and  advan- 
iio  Sm!  #50  and  #75.  plus  the  advantage  of 
teges  oi  ime  The  vent  perforations  of  Tensil- 

S"ide  a  total  open  area  of  3%  for  venting  and 

release  of  vapor  pressure.  Tensiivent  50  and 

75Pr Tensilform.  See  Table  1, 
page  18. 
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WHEELING/TENSILFORM/CONSTRUCTION  DETAILS 

How  to  Calculate  Deflection 


How  to  calculate  deflection  for  a  given  load  and  span.  Follow 
curved  line  until  it  intersects  another  line  projected  verti¬ 
cally  from  the  given  load  for  the  style  Tensilform  desired. 
Assume  a  line  horizontally  from  the  intersection  point  to 
the  specified  erection  design  at  left  side  of  chart  and  read 
deflection  decimally.  Use  scale  conversion  chart  to  convert 
decimals  to  fractions  of  an  inch. 

How  to  select  style  of  Tensilform  to  sustain  a  given  load 
across  a  specified  span.  Locate  the  limiting  deflection 
according  to  design  conditions  and  project  a  line  horizon¬ 
tally  until  it  intersects  the  span  line.  Drop  another  line 
vertically  downward  and  select  the  style  that  most  effec¬ 
tively  carries  given  loading. 

Selecting  the  most  economical  span  for  design.  Draw  a  line 
vertically  from  the  point  representing  the  required  load  for 
the  Tensilform  style  being  considered.  Project  another  line 
horizontally  from  the  allowable  deflection  for  construction 
being  considered.  At  the  point  of  intersection,  determine 
the  most  economical  span  by  visual  estimate. 

DEFLECTION 


deflected  limitations 

Conventional  design  of  Tensilform  is  normally  based  on 
uniformly  loaded  dual  span  with  free  ends  at  supports. 

Where  deflection  is  limited,  a  1/240  of  the  span  deflection 
limitation  is  usually  stated  or  implied.  When  making  selec¬ 
tions  as  outlined  above,  refer  to  Limit  Table  below  to 
determine  what  1/360,  1/240  or  1/180  deflection  limitation 
implies  decimally  for  the  span  under  consideration. 

LIMIT  TABLE 


Allowable  Deflection 

Based  on  Uniformly  Loaded  Spans 

TYPE  OF  SPANS 

Single  or 
Multiple 
(welded) 

Single 

Multiple 

Dual 

i  (Conventional 
design) 

Fixed 

End 

Free  End 

300 

700 

550 

.250 

200 

650 

500 

.225 

100 

600 

450 

200 

.000 

550 

500 

400 

.175 

900 

.450 

350 

•00 

150 

.700 

400 

300 

125- 

600- 

.350 

300 

250 

lOO 

500 

250 

200 

075- 

400  - 

200 

150 

300- 

150- 

050 

700 

100 

100  ■ 

025  * 

J 

.100  - 

0 

.050 

— 2J 

050  ] 

0  i 

Deflection  equivalents  in  decimals  of  an  inc 

:h. 

Span 

1/360 

1/240 

1/180 

Span 

1/360 

1/240 

1/180 

20" 

.067 

.100 

.133 

60" 

.200 

.300 

.400 

2'6" 

.083 

.125 

.167 

66" 

.217 

.325 

.433 

3  0" 

.100 

.150 

.200 

7*0" 

233 

.350 

467 

36" 

.117 

.175 

.233 

76" 

.250 

.375 

.500 

4*0" 

.133 

.200 

.267 

8  0" 

.267 

.400 

.533 

4  6" 

.150 

.225 

.300 

86" 

.283 

.425 

.567 

50" 

.167 

.250 

.333 

90" 

.300 

.450 

.600 

56" 

.183 

.275 

.367 

Conversion  scale  decimals  to  fraction-inches 

050  100  ISO  200  2  50  300  350  400  450  500  550  600  650  700  750  *00  >50  900  950  1  000 
—I - 1 - — 1 - » - 1 - 1 - 1 - 1 - 1 - 1 - i _ I _ I _ I - 1 - 1 - 1 - l - 1 - 1 

"  1  1 - I - I - I - 1  I - 1  1 - 1 - 1 - 1 - 1 - 1 - I - I 


%  " 


V*  " 


»/• 


w  v  % 


‘»/w”  %  'W  r 


Loads  imposed  on  various  styles  of  TENSILFORM 

(Pounds  per  Square  Foot) 


Span  in  feet 


9  0  8-6  •  -O  7  -6  7-0  6-6  6-0  5-6 


10 
■  —I 

15  20  30  40  50  60  70  80  90  1 00  1 20 

10 

15  20 

30 

40  50  60  70  80  90  100  120  150  170  200 

20 

i 

30 

40 

50  60  70  80  90  100  120  150  170  200  300 

20 

30 

40 

50 

-J 

60  70  80  90  100  120  150  170  200  300 

i  i  i 1 1 - L - 1.  ,  i  1_ L 

20 
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WHEELINC  /TENSILFORM/CONSTRUCTION  DETAILS 


ERECTION  &  WELDING 

Plscc  Tensilform  sheets  end-to-end  beginning  at  corner  of 
building,  maintaining  alignment.  When  one  row  is  placed 
end-to-end,  begin  another,  making  alignment  adjustments 
if  necessary.  Place  sheets  with  edges  up  and  end  lapped  to 
a  minimum  of  2  inches  for  welded  construction  or  top 
chord  width  for  clip  attachment.  Center  end  laps  over  sup¬ 
ports  and  make  side  lap  one-half  corrugation. 

Sheets  shall  be  attached  to  supports  by  welding  through 
Wheeling  Welding  Washers.  Minimum  welding  require¬ 
ments  are  as  follows: 

a.  End  laps — each  lap  is  fastened  using  a  weld  washer  at 
each  side  lap  plus  one  intermediate  weld  (3  welds 
per  sheet) . 

b.  Intermediate  supports — weld  sheet  at  side  laps  at  each 
intermediate  support. 

Self-tapping  screws  may  also  be  used  when  erecting 
Wheeling  Tensilform.  For  Diaphragm  welding  patterns, 
consult  WHEELING  DIAPHRAGM  DESIGN  MAN¬ 
UAL. 


TENSILFORM  ACCESSORIES 


I 


of 


#3825  for  2Vzw  #3840  for  4' 

#3830  for  3'  #3845  for  41/2" 

#3835  for  3VT  #3850  for  5" 


High  Chair  Washers 

Last  two  digits  indicate  depth 


slab.  Example  25 — 2.5' 


Welding  Washer  #3207 


TABLE  3 

VOLUME  OF  FILL  PER  SQ.  FT. 

DEFLECTION  NOT  CONSIDERED 


Fill  Over 

Top  of  Flute 

Volume  of  fill 

TF-50 

TF-75 

TF- 125 

TF-200 

2xh' 

.232 

.247 

.266 

291 

V 

.273 

.289 

.307 

*333 

.315 

.330 

.349 

.375 

4' 

.357 

.372 

.392 

.416 

W 

.398 

413 

.432 

.458 

5' 

.440 

.455 

.473 

.500 

1.  To  determine  total  volume  of  fill  in  cu.  ft., 
multiply  number  of  square  feet  roof  area 
by  figure  opposite  depth  of  fill  (above  top 
of  flute)  for  style  of  Tensilform  being  used. 

2.  To  determine  weight,  multiply  volume  by 
wet  density  for  poured  construction  load 
or  by  dry  density  for  dead  load  of  fill.  Add 
weight  of  form  mesh  and/or  built-up  roof 
for  dead  load.  Add  live  load  to  determine 
total  load.  Refer  to  Load  Table,  page  20 
for  form  selection. 

3.  When  an  average  depth  is  specified,  use 
the  decimal  equivalent  for  feet  and  proceed 
as  above,  i.e.  2 Vi"  average  depth  equals 
.2083  cu.  ft.  per  one  square  foot  of  surface; 
3"  equals  .2500,  etc. 


TENSILFORM  125 
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WHEELING /TENSILFORM/CONSTRUCTION  DETAILS 

Slab  Designs 


POSITIVE  Tnp  NEGATIVE 

moments  1°.  p  MOMENTS 

(MID  SPAN)  SLA\  (OVER  SUPPORTS) 

TOTAL 

DEPTH 

OF 

l»/a  * 
WIRE, 
DIA. 

^DESIGN  DEPTH  ' _ J_  *  Luvtn 

+d  FOR  4-M  T  d  -»  }  V/i  *  WIRE  DIA. 

r-  CENTROID  OF  niLrwr™M 

L L-  REINFORCEMENT  WSICJJ  DEPTH 
— === — — ra,  — d  FOR  — M 

SLAB 

—  -I—  Vt  -1-4-  TENSILFORM 

_ _ X^=rREINFORCING  MESH 

GA.  OF 

FORM 

“bwtaum6  «NSltFO«M  SHEET  ,0,AfED| 

COVERAGE 

CLEAR 

TEMP.  &  REINF.  MESH 

(Draped  ever  supports) 

TOTAL 

1  -r  DEPTH 

1 - '  *  7  i*  nl£\ 

LTof 

1  -T  SLAB 

u  < 
.  < 

< 

< 

j 

* — nr 

TENSILFORM  H 

ZONT1NUOUS 

SUPPORT  JL 

flGHCHAIR  WASHER  WITH 
lONTINUOUS  ROD  LOCATED 

DVER  SUPPORTING 

STRUCTURAL  STEEL) 

TEMP.  REINFORCING 
POSITIONED  AT 

MIDDLE  SLAB 

f 

^    J  -  »  -  .  ’  .  ’  % 

J 

J  ‘ 

^  ft  .ft  *  *  « 

A 

TOTAL 

Yr  Y 

DEPTH 

OF 

SLAB 

1  TENSHFOEM 

I  l 

Slab  Design  for  2Vi’  and  M' ;  Slab  Design  for  slabs  over  3'  Interpretation  of  effective 

Slabs  with  spans  up  to  2'6'  deep  or  spans  over  2'6'  design  depths. 

TABLE  4  ALLOWABLE  SAFE  UNIFORM  SUPERIMPOSED  LOADS 
FOR  STRUCTURALLY  REINFORCED 
CONCRETE  SLABS. 


Load  unit:  Ibs./sq.  ft.  Tensilform  used  as  form  material.  Welded  wire  fabric  used  for  reinforcement. 


Overall 

(total) 

Depth 

rtf 

Minimum 

Recommended 

Reinforcement 

SAFE  UNIFORM  SUPERIMPOSED 

For  Various  Spans  using 

LOAD  CAPACITY  OF  SLAB  (PSF) 

Tensilform  as  centering 

Slab 

Weight 

/inr  fnrrrrt 

Vol. 
of  fill 
in  cu. 

Welded 

Area 

r-6  1 

[7T| 

26  I 

|  3’-0 

3'-6  J 

4  0  1 

46 

5'-0  | 

5'-6  | 

« i 

6'-6 

7'-0 

76  | 

8'-0 

OT 

Slab 

of 

use  TF- 
125-22 

ft.  per 

sq.  ft. 

** 

Wire 

Steel 

As-in2 

use  TF-50 

use  TF-75 

use  TF- 125-124 

use  TF- 
125-20 

Form 

PSF 

2  V2’ 

* 

6x6-10/10 

.029 

429 

229 

136 

86 

TF-50 

29 

.185 

6x6 — 6/6 

.058 

803 

439 

270 

179 

101 

71 

TF-75 

27 

.169 

3" 

6x6-10/10 

.029 

610 

328 

197 

126 

73 

TF-50 

35 

.227 

* 

6x6 — 6/6 

.058 

1165 

640 

397 

265 

162 

116 

TF-75 

33 

.211 

6x6 — 4/4 

.080 

481 

310 

228 

172 

117 

90 

70 

54 

TF-50 

42 

.268 

Wi“ 

4*4— 6/6 

.087 

539 

349 

258 

196 

134 

105 

82 

64 

37 

TF-75 

39 

.253 

4x4 — 4/4 

.120 

730 

475 

355 

272 

150 

120 

97 

77 

61 

TF-125 

38 

.237 

6x6— 4/4 

.080 

603 

395 

292 

221 

156 

121 

95 

75 

57 

TF-50 

48 

.310 

4* 

4x4— 6/6 

.087 

672 

445 

330 

251 

178 

139 

110 

87 

68 

53 

TF-75 

46 

.294 

4x4— 4/4 

.120 

605 

453 

348 

251 

200 

161 

131 

105 

85 

69 

TF-125 

44 

.279 

Wi 

4*4— 6/6 

.087 

540 

402 

306 

L®. 

174 

139 

111 

88 

69 

55 

TF-50 

54 

.352 

4x4— 4/4 

.120 

741 

555 

428 

313 

250 

202 

165 

134 

109 

90 

TF-75 

TF-125 

52 

50 

.336 

.320 

y 

4x4— 4/4 

.120 

873 

654 

505 

375 

301 

244 

197 

163 

133 

TF-50 

TF-75 

60 

58 

.393 

.378 

1 

1 

TF-125 

58 

.362 

*See  Note  3  (b).  ^‘Volume  of  fill  calculated  from  bottom  of  flute. 


NOTES: 

1  a)  Load  values  above  are  based  on  the  use  of  uncoated  Tensilform  with  the  reinforced  slab 
carrying  entire  load.  When  galvanized  Tensilform  is  considered  as  permanent  form,  loads  may 
be  increased  by  the  amount  of  the  slab  weight  shown  in  next  to  last  column. 

b)  Load  values  are  for  interior  spans  only  and  are  based  on  M-wl*/12  per  ACI  (318-63) 
section  904. 

c)  For  loads  using  TF-200.  contact  your  Wheeling  Corrugating  Company  District  Office. 


DMitiwiT nr  n mm* »7u'»  7  aeiermmed  by  the  following:  Effective  slab  depth 

S  i  moment  can  be  determined  according  to  diagram  above  table 


f'c  -  2500  psi; 
fc.-»  1125  psi 

f<  -  30  ksi 


P  -  Aj/bd 


k  -  V  2pn+(pn)*  -pn 
I  -  I  -k/3 


•  10 
12  ins. 


Ms=Asfsld 

Mc«V*fckjbd; 


total  slab  dead  load  only  fn^  and»3  ,h,ick  concrete  slabs  was  made  t0  sus 

or  50  psf  (whichever TseSltlr? Til  conciite slabs  exceeding  3"  sustain  total  slab  we 
deflection  exceeding  1  firSlfn#  T£fse  st,pu,al®d  dead  toads  will  be  sustained  without  fc 
concrete  take?atTlo  ocf  Fnrml  ff3"  orbber  stress  exceeding  30  ksi.  Weight  of  ; 
taken  at  all  times  to  Drevent°rnnroi*  *Uh  ,susJam  norma!  construction  loads.  Care  should 
5 % u ” plan ked! ki rj;” reicom mended.' ° ^  and  6XCess,ve  buggy  use  over  unpr0teC 

determined  oMh^ same  basis  as^he  and  3"  short  sPan  concrete  slabs  ; 

signer’s  option  where  meJl^ !££}! ?  de.eP.er4s,abs  w«th  mesh  draped  over  supports  At  o; 
percent  to^m W  of  s,ab- ,oads  ^“'d  b*  "duced  by  1 
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EELIN(  /TEN SI LFO RM /TENS I LVENT/ SPECIFICATIONS 


STRUCTURAL  slabs 

Scope-All  concrete  over  (joists),  (beams),  (pipe  tunnels)  shall 
be  placed  on  Wheeling  Tensilform  (50),  (75),  (125)  or  (200)  as 
manufactured  by  Wheeling  Corrugating  Company,  Wheeling, 
West  Virginia. 

Material  —Tensilform  (50),  (75),  (if  Tensilform  125  or  200  is 
required,  specify  by  number  from  Table  1)  shall  be  formed 
from  cold  rolled  steel  leaving  a  minimum  yield  strength  of 
see  Table  1 — pounds  per  square  inch  and  a  nominal  flute  of 
(pitch)  x  (depth)  ..  Sheets  shall  be  (uncoated), 

(galvanized),  have  a  section  modulus  of  and  moment  of 

inertia  of  ..  (See  table  1.) 

Erection — Tensilform  (50),  (75),  (125)  or  (200)  shall  be 
placed  with  edges  up  and  flutes  at  right  angles  to  supports.  End 
laps  shall  always  occur  over  supporting  members.  Minimum 
end  lap  is  2"  for  welded  attachment  and  is  equal  to  top  chord  of 
support  for  clip  attachment.  All  sheets  shall  be  lapped  one-half 
flute  at  side  laps.  Sheets  shall  be  attached  to  top  chord  of  sup¬ 
ports  by  plug  welding  through  special  washers,  or  by  self-drill¬ 
ing  or  self-tapping  screws.  For  pipe  tunnels  only,  sheets  shall 
be  laid  on  top  of  wall  with  at  least  2"  bearing  on  each  wall,  with 
no  positive  attachment  required. 

Reinforcement  —  For  all  3^  "  or  deeper  slabs  provide  speci¬ 
fied  mesh  and  drape  over  Wheeling’s  high-chair  washer  on 
which  a  No.  2  or  No.  3  rod  should  be  laid  to  provide  continu¬ 
ous  supports  for  the  mesh.  The  chair  washer  to  be  placed  at 
center  of  supports  so  that  pour  will  cover  mesh  by  H  at  8up~ 
ports.  Mesh  shall  not  be  over  V%"  above  form  at  mid  span,  tor 
and  3"  slabs  place  mesh  at  center  of  slab. 

.  Concrete  —  To  prevent  concrete  leakage  at  side  lap8*  concre  ® 
I  should  be  placed  in  the  opposite  direction  to  which  s  ee  w 
erected  so  that  top  sheet  at  lap  receives  placement  o  conc.  . 
brat.  Concrete  should  be  mixed  and  placed  in  accordance 
accepted  general  practice  approved  by  the  architect. 


ROOF  CONSTRUCTION 

(form  and  fill) 

Scope  — Insulating  concrete  for  roof  deck  fill  shall  be  placed  on 
Wheeling  Tensilform  (50),  (75),  (125)  or  (200)  as  manufac¬ 
tured  by  Wheeling  Corrugating  Company,  Wheeling,  West 
Virginia. 

Material — Tensilform  (50),  (75),  (125)  or  (200)  shall  be 
formed  from  cold  rolled  steel  with  a  minimum  yield  strength 
of  Sheets  shall  be  hot  dip  galvanized  by  Wheeling  patented 
(Cook-Norteman)  process  and  conform  to  ASTM  A525-71  Class 
G  90.  Base  steel  shall  conform  to  ASTM  A-446-69  Grade  E. 
Note:  Do  not  use  uncoated  sheets  in  roof  with  fill  construction. 


Erection — Place  Tensilform  (50),  (75),  (125)  or  (200)  with 
edges  up,  flutes  at  right  angles  to  supports.  End  laps  shall 
always  occur  over  supports.  Minimum  end  lap  is  2"  for  welded 
attachment.  (Clipped  attachment  is  recommended  only  over 
volatile  storage.)  Lap  all  sheets  one-half  flute  at  side  laps. 
Attach  sheets  to  top  chord  of  supports  by  plug  welding  through 
special  washers  or  self-drilling  and/or  self-tapping  screws. 
Fasten  each  end  lap  in  the  trough  of  the  flutes  at  each  corner 
(through  four  thicknesses  of  metal)  and  at  center  of  end  lap. 
At  sides  and  side-lap,  fasten  sheet  at  each  intermediate  support. 
(At  architect’s  option  Tensilform  50  on  spans  of  24"  or  less,  may 
be  fastened  alternately  to  each  intermediate  support  in  stag¬ 
gered  pattern  so  connections  are  not  less  than  60  on  center.) 

When  delivered,  the  contractor  responsible  for  this  Porf ion  of 
work  shall  see  that  Tensilform  is  stored  off  the  ground,  that  it 
is  covered  to  protect  material  from  the  elements  and  that  it  is 
eloped  to  permit  drainage. 

Vent  Clips — After  welding,  if  necessary,  insert  Wheeling  Vent 
CliDS  at  side  lap  of  each  sheet,  locating  one  at  mid-span  be¬ 
tween  purlins  up  to  4'  spans  and  two  clips  at  third- pom ts  be¬ 
tween  purlins  for  spans  over  4'.  Wheeling  Tensilform  sheets 

are  supplied  with  a  built-in  venting  feature. 

Reinforcement  —  Reinforcement  is  not  required  generally  for 
fills  over  Wheeling  Tensilform.  However,  the  aggregate  manu¬ 
facturer’s  recommendations  should  govern. 

facturer  p  ete  _  Specifications  for  placing  and  curing 
Of  instating  concrete  should  follow  aggregate  or  foam  manu- 

Caudon-cX^tuo^e  or  admixtures  containing  chlo- 

^^rZe^E^^Tcontool  traffic  and 
Traffic  and  ,  Ten8ilf0rm  before  pouring  slab.  Exces- 
storage  of  ma nianked  or  otherwise  protected  against 

traffic  and  storage^  applied  after  all  aggregate  manu- 

curing  time  and  weather  conditions 

Kovp  been  met. 


i 
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OTHER  WHEELING  BUILDING  PRODUCTS. 

Expanded  Metal  Gratings  and  Partitions,  Decorative  Mesh 

Metal  Lath  and  Accessories 

Wheeling  Steel  Framing  Systems 

SofTitep — Cop-R-Loy  -  Galvanized  Steel 

Steel  Pipe 

Steelcr ete  Bank  Vault  Reinforcing 


SALES  OFFICES  AND  WAREHOUSES 


ATLANTA,  GA.  30340 
De  Kalb  Bldg.-North  Park 
2801  Clearview  Place,  N.E. 
(404)  458-0093 


BOSTON,  MASS.  01801 

10  Wheeling  Ave. 

(617)  935-5550 


BUFFALO,  N.Y.  14225 
1722  Walden  Ave. 

(716)  896-7444 


CHICAGO  (ITASCA),  ILL.  60143 

1550  Bryn  Mawr  Avenue 
(312)  773-0640 


COLUMBUS,  OHIO  43212  * 
1100  Steelwood  Road 
(614)  486-4318 


DETROIT,  MICH.  48126 
6410  Miller  Road 
(313)  584-2005 


GRAND  JUNC.,  COLO.  81501 
2749  U.S.  Highway  50 
(303)  243-1156 


HOUSTON,  TEXAS  77027 
5050  Westheimer  Building 
(713)  622-0040 


(913)  888-4900 


LOUISVILLE,  KY.  40210 

1424  S.  15th  Street 
(502)  634-0541 


MINNEAPOLIS,  MINN.  55418 

340  27th  Avenue  N.E. 

(612)  789-7233 


NEW  ORLEANS,  LA.  70119 
Tulane  Building 
(504)  822-5460 


N.Y./PHILA. 

JAMESBURG,  N.J.  08831 

Wheeling  Road 
N.Y.  (212)  784-8580 
Phila.  (215)  329-1600 


OAKLAND,  CALIF.  94611 
1880  Pleasant  Valley  Ave. 
(415)  653-8386 


ORLANDO,  FLA.  32804  * 

2515  Shrader  Rd. 

(305)  295-7572 


STATESVILLE,  N.C.  28677  * 

Industrial  Drive 
(704)  872-2471 


ST.  LOUIS,  MO.  63110 
722  S.  Vandeventer  Ave. 
(314)  531-3900 


WHEELING,  W.VA.  26003 
1134  Market  Street 
(304)  234-2346 


♦Warehouse  only 


KANSAS  CITY  (LENEXA),  KAN.  66215  RICHMOND,  VA 

9801  Alden  Road  1cnA  -  " 


1600  Jefferson  Davis  Hwy. 
(703)  232-8916 


WC-526 


J  72 


PRINTED  IN  USA 


lAodern 
plant 


OPERATION  & 
MAINTENANCE 


IRON -ARMOURED 


When  a  manufacturing  company 
combined  all  its  activities  under 
one  roof  it  was  natural  to  install 
the  same  type  of  floor  that  had 
lasted  in  another  facility  for  more 
than  ten  years  under  the  most 
adverse  conditions. 


WITHSTAND  A  DECADE  OF  ABUSE 


These  durable  floors  easily  stand 
up  to  heavy  use  such  as  loaded  lift 
trucks  and  skids  dragged  across 
the  floor  surface. 


Screws  are  constantly  being  run 
over  by  wheels  of  vehicles 
but  the  Mas  ter  pi  ate  floor 
withstands  the  abuse. 


Oil  spills  are  easy  to  clean  because 
surface  of  floor  is  too  dense  to  let 
most  liquids  penetrate 
and  be  absorbed. 
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Plant  expansion  and  construction 
has  been  a  way  of  life  for  Phil 
Rauch,  Chairman  of  59  year  old  Ideal 
Corp  ,  in  Brooklyn,  N.Y.  Mr  Rauch  is 
a  knowledgeable  businessman  and 
knows  that  growth  in  sales  means 
plant  expansions  as  well  as  profit 
growth 

He  maintains  this  businessman  ap¬ 
proach  in  everything  he  does  His 
father  had  taken  what  started  as  a 
livery  business  and  expanded  it  into 
a  part-time  manufacturing  facility 
making  hose  clamps  for  the  auto 
industry  when  he  saw  that  his  drivers 
had  spare  time  between  runs 

From  these  modest  beginnings  the 
company  has  undergone  growth 
leading  into  many  manufacturing 
areas  The  original  line  of  clamps 
now  includes  types  suitable  for  the 
air  conditioning,  plumbing  and  OEM 
industries  Several  years  ago,  auto 
flashers  and  tire  hardware  were  ad¬ 
ded  to  the  product  lines 

When  Mr  Rauch  and  his  brother, 
Vice-President  Lou  Rauch,  decided 
to  move  all  of  the  Ideal  activities  into 
one  large  new  plant,  the  choice  of 
construction  materials,  particularly 
for  the  floors,  was  a  prime  concern 
Manufacturing,  warehousing  and 
shipping  facilities  would  all  be  con¬ 
tained  in  one  400,000  sq  ft  building, 
and  each  would  impose  a  different 
type  of  challenge  for  any  floor  in¬ 
stalled 

Since  good  businessmen  learn  by 
experience,  past  performance  —  not 
just  price  alone  —  influenced  the 
choice  of  the  floor  material  For  this 
reason,  Masterplate  was  chosen 
over  other  types  of  flooring,  in¬ 
cluding  some  costing  appreciably 
less 

A  rugged,  durable  floor  is  a  must 


for  this  type  of  operation:  Each 
manufacturing  process  adds  its  own 
inherent  problems  to  the  conditions 
to  which  the  floors  are  subjected 
daily 

For  example,  in  the  cutting  depart¬ 
ment,  automatic  power  presses 
weighing  thousands  of  pounds  exert 
punishing  pressure  over  a  relatively 
small  area  Screws  for  the  clamps, 
made  in  another  part  of  the  plant! 
occasionally  end  up  under  wheels  of 
narrow-aisle  lift  trucks  where  they 
are  literally  ground  into  the  floor  sur¬ 
face,  producing  extreme  point  load 
forces  In  assembly  areas,  the  floor 
is  under  constant  attack  by  moisture, 
while  oil  spills  can  occur  throughout 
all  the  manufacturing  areas  in  the 
plant. 

Many  floor  surfaces  can  maintain 
their  serviceability  for  just  a  few 
months  under  such  punishment  At 
one  particular  Ideal  plant,  however, 
after  a  decade  of  three-shift,  24  hour 
per  day  operation,  the  floors  are  still 
in  good  condition  Ordinary  concrete 
floors  would  have  begun  dusting 
and  spalling  long  ago,  but  the  sur¬ 
face  here  is  in  excellent  shape  The 
use  of  Masterplate  over  ten  years 
ago  has  proven  to  be  a  wise 
decision. 

As  many  owners  and  plant 
engineers  have  discovered,  the  cost 
of  low-priced  floors  can  be  very  high 
indeed  Replacement  of  an  un¬ 
satisfactory  floor  runs  up  to  $8  00 
per  square  foot!  And  patching  and 
retopping  are  also  costly  projects, 
amounting  to  as  much  as  $4  00  per 
square  foot  Production  loss  during 
repair  or  replacement  operations  is 
also  part  of  the  cost  of  an  inad¬ 
equate  floor  surface  The  obvious 
conclusion  is  that  the  economical 


move  is  to  put  in  a  high  quality  floor 
to  start  with 

Specially  prepared  metallic  ag¬ 
gregates,  combined  with  exclusive 
water-reducing  and  plasticizing 
agents  in  Masterplate  protect  the 
brittle  surface  of  the  concrete  slab 
underneath  The  hard  natural  ag¬ 
gregates  in  ordinary  concrete  shat¬ 
ter  and  dust  readily  under  traffic. 
Iron-armouring  produces  a  surface 
up  to  four  times  as  resistant  to  ab¬ 
rasion  and  impact  as  high-strength 
toppings  and  eight  times  greater 
than  high  quality  plain  concrete 

The  malleable  iron  surface  with¬ 
stands  impacts,  eliminating  prob¬ 
lems  of  fracturing,  crumbling,  and 
dusting.  The  ultra-dense  surface  of 
this  floor  is  50  per  cent  less  porous 
than  plain  concrete,  so  grease,  oil 
and  many  industrial  chemicals  are 
not  absorbed  They  remain  on  the 
surface  where  they  can  be  easily 
removed,  greatly  reducing  main¬ 
tenance  costs 

When  the  floor  was  installed  at  the 
new  plant,  color,  Terra  Cotta,  was 
chosen  for  a  specific  psychological 
reason  Past  experience  has  shown 
that  plantmen  complained  less  of 
foot  discomfort  and  worked  more  ef¬ 
ficiently  when  the  floor  was  given  a 
colored  surface 

This  installation  was  a  carefully 
considered  step  As  with  previous 
expansion,  construction  was  pre¬ 
planned  to  the  minutest  detail  Past 
performance  of  the  Masterplate  floor 
during  a  decade  of  extremely  hard 
use  under  adverse  conditions  was 
the  best  reason  possible  for  the 
Rauch  Brothers  having  that  same 
iron-armoured  surface  installed  at 
the  new  plant 
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It  can  cost 
$5.00  per  sq.  ft. 
to  correct  a  floor  failure. 


MASTERPLATE  prevents  it  for  250. 


When  the  top  V*  wears  out,  the  entire  Investment  In  a 
concrete  floor  Is  lost,  But  that's  not  all, 

A  rough,  disintegrating  floor  Is  a  safety  hazard,  It 
creates  contaminating  dust.  It  can  cause  damage  to  equip¬ 
ment  and  production  goods  moved  over  It.  It  will  cause 
production  Interference  while  the  floor  is  being  replaced, 

So  It  p^ys  to  protect  the  surface  of  a  concrete  floor 
against  disintegration,  It  also  pays  to  he  sure  of  the  quality 
of  protection  you  choose  and  use, 

pic  huh*  than  one  billion  square  fret  of  Masi  i  K 
PI  A  |  i  bviHimioured  floors  that  have  been  installni  prove 
it  prodtuW  imiustrv's  most  witar  resistant,  noiHlusttng 

SOMl  PERTINFNI  FACTS  ABOUT  OUR  PRODUCT 
M  vs  IT Kl*t  A  I  I  Iron  .umouis  concrete  will)  it  ductile, 
lmiwd*rwlswnt  surface.  28-day  strength  Is  over  12,000 
i'  Abiiision  resistance  is  I  to  8  times  great*!  than  the 
oncretc  or  topping  beneath  It.  Installed  cost  Is  only  .'0«  to 
Vs* Vo,  sq.  ft.  more  than  plain  concrete. 


A  SIGNIFICANT  FACT  ABOUT  OUR  SERVICE 
When  requested,  a  Matter  Hnlldcrs  Held  man  will  he  on  lire 
job,  during  early  stages,  to  explain  application  procedmes 
under  Job  conditions. 

A  REASSURING  FACT  ABOUT  US  North  America’s 
loading  manufacturer  of  products  lor  intpiovlitg  concrete 
floors  stands  behind  the  pciformance  capability  of  Mas 
TERPLATK. 

Mas  i  i  KIM  a  i  t  should  he  used  when  constructing  itew 
Industrial  floors  or  when  icsmlaciug  or  icplaclug  costly 
worn-out  floors. 

I  ike  to  know  more?  Call  your  local  Muster  Builders 
field  man.  or  write  Master  Builders,  Cleveland,  Ohio.  4*»l  18 
and  Toronto  15.  Ontario. 

MASTERPLATE 

tn*nuf*ctur*<1  by 

MASTER  BUILDERS 


•  Mou.  u.a.  ***♦*• OM* 


Pt«p  Mr*  34 
in  U.N  A, 


FIRST  CLASS 

PERMIT 

NO.  61-4 

Cleveland,  Ohio 

BUSINESS  REPLY  MAIL 

NO  POSTAGE  STAMP  NECESSARY  IF  MAILED  IN  THE  UNITED  STATES 

MASTER  BUILDERS 

LEE  AT  MAYFIELD 
CLEVELAND,  OHIO  44118 


Pattern  for 
Performance 


The  wearing  surface  is  the  critical  part 
of  any  industrial  concrete  floor.  It  takes 
all  the  abuse  that  a  building  full  of  workers 
and  their  equipment  can  produce. 

This  article  reprinted  from  MODERN 
PLANT  tells  how  past  performance  of 
one  company's  "iron-armoured”  concrete 
floor  established  a  pattern  for  their  pre¬ 
sent  floor  selection. 
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rola’r  EQUIPMENT  FLOATS  EVEN  THE  HEAVIEST  LOADS 
ON  A  THIN  FILM  OF  AIR-TO  DRASTICALLY  REDUCE 
YOUR  MATERIAL  HANDLING  COSTS. 


Two  men  can  push  50  tons 
down  this  assembly  line! 


Reprinted  from  MODERN  MATERIALS  HANDLING,  December,  1970 


Two  men  can  push  50  tons 
down  this  assembly  line! 


Although  the  product  on  this 
line  weighs  100,000  lb  or 
more,  two  men  can  shove  it 
from  position  to  position,  even 
leap-frogging  one  unit  ahead 
of  another.  The  key?  The  units 
move  on  air-film  pallets. 

Faced  with  the  challenge  of  design- 
ing  a  production  assembly  line  for  the 
world’s  largest  crawler  tractor,  Allis* 
Chalmers  chose  an  air-pallet  handling 
system,  and  saved  thousands  of  dollars. 

Allis-Chalmers.  Springfield,  Ill.  se¬ 
lected  air  pallets  as  the  building  blocks 
for  their  giant.  100,000-lb-plus  HD-41 
tractor  because  they  found  moving 
heavy  loads  with  air  to  be  the  most 
economical,  most  flexible,  and  most 
practical  approach. 

Their  problem  wasn’t  just  one  of 
weight.  They  wanted  the  flexibility  to 
change  the  relative  position  of  the 
tractors  on  the  line,  in  effect,  to  “leap 
frog'’  one  tractor  around  another.  And 
they  also  wanted  full  accessibility  to 
each  tractor.  This  was  necessary  so 
that  material  could  be  brought  quickly 
to  the  line,  and  workers  could  maneu¬ 
ver  easily  without  being  concerned 
with  floor  obstructions. 

Neither  a  roller  conveyor  nor  track- 
mounted  transfer  cars  could  provide 
the  needed  flexibility.  Moreover,  esti¬ 
mates  showed  the  price  of  these  altern¬ 
atives  to  be  at  least  three  times  the  cost 
of  the  air  pallet  system.  Overhead 
equipment  also  was  considered.  How¬ 
ever,  this  too  would  have  been  more 
expensive  than  air  pallets  plus  requir¬ 
ing  strengthening  of  the  building 
structure. 

By  using  air  pallets  fRolair  Sys¬ 


tems,  Inc.,  and  Sauk  Valley  Equip¬ 
ment  Co.),  flexibilty  is  built  into  the 
system.  A  pallet  can  be  spotted  any¬ 
where  within  a  large  work  area  so  that 
any  partially-assembled  tractor  can  be 
positioned  ahead  of  another.  Workers 


also  have  full  access  to  the  tractors. 
And.  all  moves  between  work  stations 
are  made  within  minutes,  by  the  work¬ 
ers  themselves. 

The  system  is  a  model  of  simplicity. 
The  assembly  line  is  nothing  more 


tractor  from'  nn®  ,  ,n  '  wo  workers  are  needed  to  move  this  partially-completed 

wh^  Jo  the^rr  P°Sk'°:  t0  an0ther  Tractor  ca"  ^  manually  positioned  any 
where  on  the  concrete  slab  wh.ch  runs  325  ft  down  the  assembly  line. 


w  the  air  pallet  works  in  large-product  assembly 


MAKING  CONNECTION:  Worker  couples  hose  from  pallet  to  air 
supply  recessed  in  floor  adjacent  to  assembly  area.  Thin  film  of 
air  lifts  the  3000-lb  pallet  and  the  tractor  which  it  supports. 


sjrrr 

i^HHors  to  gain  full  access  to  tractor. 


NEARING  COMPLETION:  Crawler  tread  is  laid  out  along 
floor  before  being  attached  to  tractor.  When  assembled, 
tractor  stands  14  ft  high,  weighs  more  than  50  tons. 


-  REMOVING  THE  PALLET:  Worker  easily  removes  pallet 
when  air  lifting  device  (far  left)  is  in  upnght  position 
and  supports  tractor’s  weight. 


than  a  rectangular  concrete  slab,  325- 
ft  long  by  20-ft  wide,  with  a  smooth 
hard-steel-trowel  finish. 

Originally,  when  this  portion  of  the 
plant  was  used  for  conventional  as¬ 
sembly  operations,  the  floor  wras  wood 
block  over  a  9-in.  thick  concrete  base. 
Allis-Chalmers  merely  removed  the 
block  and  topped-off  the  existing  base 
with  3  in.  of  concrete. 

Recessed  on  the  floor,  along  one  long 
side  of  the  concrete  slab  is  an  air  line. 
Line  pressure  is  90  psi.  Valve  coupl¬ 
ings.  each  with  a  hand-operated  lever, 
are  spaced  every  25  ft.  Hinged  metal 
gratings  cover  the  air  supply  and  per¬ 
mit  cross-over  traffic. 

Steel-framed  air  pallets  are  the  con¬ 
veying  means. 

Each  one  weighs  about  3000  lbs  and 
measures  just  over  8-ft  long  and  3  ft 
wide.  Uprights  at  the  four  corners  of 
each  pallet  support  the  full  weight  of 
the  tractor.  The  base  of  each  pallet  is 
made  up  of  several  inter-connected  air 
passages  and  several  steel  cross  mem 
bers  (see  drawing). 

Ten  separate  28-in.  diameter  air 
bearings  form  the  lifting  means.  These 
are  mounted  in  base  of  each  pallet,  be¬ 
tween  the  steel  members.  An  enclosed 
chamber  mounted  on  one  end  of  each 
pallet  contains  50  ft  of  retractable  hose 
with  a  quck-disconnect  coupling  at  the 
end.  When  the  hose  is  connected  to  the 
air  supply,  movement  of  the  hand  lever 
releases  the  flow  of  air  to  the  pallet. 
The  air  first  passes  through  a  regulator 
where  its  pressure  is  reduced  to  70  psi. 
then  flows  through  the  individual  air 


bearings.  As  the  air  escapes  from  the 
bearings  it  forms  a  thin  film  which 
lifts  the  pallet  a  fraction  of  an  inch 
above  the  floor.  Workers  then  manu¬ 
ally  push  the  pallets  between  stations. 

When  the  air  supply  is  cut  off.  the 
pallet  settles  slowly  to  the  floor.  The  air 
hose  then  can  be  disconnected  and 
coiled  within  the  enclosed  chamber  so 
as  to  prevent  a  possible  work  hazard. 

FLOATING  THE  LOAD 

The  assembly  operation  actually  be¬ 
gins  on  a  175-ft-long  section  of  track 
immediately  preceding  the  air  pallet 
area.  There,  drive  assemblies  are  built 
on  manually-propelled  transfer  carts. 

First,  the  tractor’s  two  planetary 
gears  are  aligned  on  a  stationary  fix¬ 
ture.  A  housing  is  then  lifted  into 
position  hv  an  overhead  crane.  After 
the  housing  has  been  connected  to  the 
axles,  the  unit  is  lifted  onto  a  transfer 
cart.  Small  components  are  then  added 
to  the  housing  as  the  cart  is  moved 
to  the  end  of  the  track.  The  sub-assem¬ 
bly  and  cart  now  weighs  about  18.000 
and  requires  all  the  muscle  of  two  men 
to  power  it.  At  this  point  the  sub- 
assembly  is  lifted  by  the  overhead 
crane  and  positioned  on  one  of  the 
air  pallets.  Now  one  man  can  easily 
move  the  9-ton  load. 

Components  are  brought  to  the  air 
pallet  line  on  flat-bed  trucks  and  lifted 
by  crane  onto  the  pallets.  Workers 
climb  portable  step  ladders  to  perform 
the  necessary  welding  and  bolting 


operations.  The  same  air  source  that 
supplies  the  pallets  is  used  to  power 
air-actuated  assembly  tools. 

Between  moves,  the  air  supply  is 
cut  off  and  the  pallet  rests  on  the  steel 
cross  members;  the  air  bearings  do 
not  support  the  pallet  or  load.  Because 
there  are  no  rails  or  tracks,  the  pallets 
can  be  positioned  anywhere  on  the 
concrete  floor.  Thus,  one  tractor  can 
easily  by-pass  another.  It’s  just  a 
matter  of  pushing  one  pallet  to  the 
side  and  moving  another  forward. 

At  the  end  of  the  line,  the  pallet  is 
removed  from  the  tractor  by  means  of 
an  air-powered  lifting  device.  This  is 
made  up  of  three  parallel  lifting  plat¬ 
forms,  each  about  2-ft  wide  by  14-ft 
long.  Mounted  on  the  undersurface 
of  each  platform  are  sixteen  10-in.- 
diameter  diaphrams.  These  are  con¬ 
nected  to  a  separate  air  source  via  a 
series  of  air  valves. 

The  center  platform  and  either  out¬ 
side  platform  can  be  raised  or  lowered 
simultaneously.  When  they’re  lowered 
the  platforms  are  just  about  flush  with 
the  concrete  slab. 

Before  a  tractor  reaches  the  end  of 
the  line,  its  crawler  treads  are  laid 
out  on  top  of  two  of  these  platforms. 
The  pallet  is  then  pushed  between  the 
two  platforms  so  that  the  tractor’s 
wheels  straddle  the  platforms.  A  work¬ 
er  then  opens  the  air  valves  to  lift  the 
platforms  and  raise  the  treads  so  that 
they  can  be  attached  to  the  drive 
wheels.  When  this  is  done,  the  plat¬ 
forms  are  raised  6  inches  and  the  pal¬ 
let  is  removed. 


BENEATH  PALLET,  retractable  steering  wheel  lowers  so  worker  can  push  assembly  in  a  straight 
line.  When  wheel  is  in  “up”  position,  movement  is  omni-directional. 


SEPTEMBER  1  ^VO 


cmp^ed  (Xvt 


A  REVIEW  OF  THE 


CAPABIL 


ITIES  AND  ECONOMIES  OF  AIR  AND  GASES 


Tripod  jacks  (left)  were  used  to  lift  aircraft  Air  bearings  and  special  dollies 
(above)  have  replaced  them;  one  set  is  shown  ready  for  use 

Air  flotation  system  allows  pinpoint  placement  of  twelve  A-7E  Corsair  II  light 
attack  aircraft  (far  right)  on  hangar  floor. 

Crew  maneuvers  aircraft  (below)  into  position  for  final  outfitting.  Plane  is 
suspended  by  crane  until  air  bearings  can  be  slipped  underneath. 


Reprinted  from  Compressed  Air,  Copyright  ©  1970 


THE  BEST  WAY 


Air  bearings  solve  compound  problem  of  time  and  money 


Finding  the  best  way  to  get  a  job  done 
quickly  for  the  military  is  an  old  story  at 
Vought  Aeronautics  Division  of  LTV 
Aerospace  Corporation.  In  peak  produc¬ 
tion  during  World  War  II,  the  company, 
then  Chance-Vought,  turned  out  40  fight¬ 
ers  a  day.  Now  in  its  fifty-third  year  as 
an  airplane  manufacturer,  the  firm  has  a 
contract  to  deliver  A-7D  tactical  fighters 
to  the  air  force  and  A-7E's  to  the  navy, 
the  latter  being  the  navy’s  newest  light  at¬ 
tack  aircraft  developed  for  precision  air 
support  of  frontline  troops  and  tactical 


ie  bombing. 

Shortly  after  Vought  opened  a  new  as- 
nbly  hangar,  one  of  225  structures  at 
;  sprawling  complex  west  of  Dallas, 
x.,  an  air  flotation  system  was  installed 
allow  quicker  pinpoint  placement  of 
:h  plane  for  testing  operational  equip- 
•nt  The  system  uses  an  air  film  and 
)laces  hand-operated  tripod-type  jacks, 
has  provided  not  only  a  saving  in  time, 
t  a  safer  environment  for  testing. 
/elve  Corsair  II  light  attack  aircraft 
i  be  closely  positioned  within  the  tow- 
ng  hangar. 

rhree  air  bearings,  connected  directly 
a  T-shaped  dolly,  make  up  the  casters 
each  of  six  “sets”  of  bearings  in  use  in 
.  hangar.  Their  design  is  such  that 
iy  easily  handle  the  19,000-pound  air- 
ift  (wing  span,  nearly  39  feet,  length,  46 
:t;  height,  16  feet).  On-off  air  valves 
the  bearings  are  operated  quickly  by  a 
gle  employee.  The  bearings  are 
iipped  with  their  own  stabilizing  cham- 
r  eliminating  any  throttling  of  incom¬ 


ing  air.  Inlet  air  pressure  is  supplied  at 
75  psig  from  standard  1-inch  plant  lines. 

The  air  bearings  are  specially  com¬ 
pounded  elastomeric  diaphragms  made  by 
Rolair  Systems,  Inc.,  formerly  Transo¬ 
cean  Air  Systems  Corporation.  They  are 
inflated  during  operation.  Friction  is 
minimized;  controlled  leakage  creates  a 
layer  of  lubricating  air  between  the  bear¬ 
ing  and  the  floor.  Even  though  the  dia¬ 
phragms  must  resist  abrasions  or  tears 
caused  by  screws,  bolts,  and  bits  of  metal, 
they  are  essentially  self-protecting.  There 
is  a  0.003-inch  gap  between  the  bearing 
surface  and  the  floor,  thus  the  dia¬ 
phragms  push  foreign  material  out  of  the 
way.  They  can  only  be  damaged  by  a 
sharp  object  imbedded  in  the  floor.  With¬ 
out  moving  parts,  maintenance  is  nil. 

Usually  three  men  hand-maneuver  the 
dolly  for  directional  accuracy,  although 
one  man  can  easily  push  the  9  tons  of  air¬ 
craft  supported  on  the  air  film.  In  most 
instances,  the  flotation  system  is  used  in 
conjunction  with  a  crane  for  fine  position¬ 
ing  of  the  craft  during  outfitting  and  test¬ 
ing  of  gears,  wheels,  and  other  opera¬ 
tional  and  emergency  devices. 

The  aircraft  enters  the  hangar  after 
being  X-rayed  for  any  structural  defects 
and  is  towed  out  to  the  production  hangar 
for  a  final  preflight  clinic.  Phil  Spalding, 
manufacturing  engineer,  reports  it  is  safer 
to  have  the  A-7  on  the  dolly  during  the 
testing  of  operational  equipment.  It  elim¬ 
inates  any  chance  the  aircraft  could 
jump  the  hand-operated  jacks  previously 
used. 
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Rolair  turntables  utilizing  compliant  air  bearings  provide  a  fast,  economical,  and  accurate  means  of  rotating 
heavy  loads  for  a  broad  range  of  industrial  purposes. 


FEATURES 

Low  Profile  •  Rolair  Turntables  are 
designed  for  the  lowest  economical 
profile  -  3n  to  4”.  Costly  pit  installation  is 
not  necessary. 

High  Capacity  •  Up  to  70  tons  for  a  12 
foot  diameter  table.  Larger  capacities 
available  to  meet  special  requirements. 
Air  Operated  •  Floating  on  a  frictionless, 
thin  film  of  air  supplied  by  any  standard 
90  P  S  I.  shop  air  system,  Rolair  Turn¬ 
tables  can  be  rotated  by  hand  or  by  op¬ 
tional  air  powered  drive  unit(s). 
Simplicity  of  Design  •  The  free-floating 
load  deck  pivots  on  a  rugged  center  line 
bearing  and  is  easily  removed  for  in¬ 
stallation  and  inspection.  Simply  lift  out  - 
no  bolted  connections.  The  use  of  air 
bearings  and  the  lack  of  slip  rings 


eliminates  wear  problems.  Because  the 
load  deck  is  free  of  stationary  com¬ 
ponents,  full  rotation  is  permitted,  and 
no  wind  up  limitations  exist. 

Off  Center  Loading  •  As  shown  in  the 
chart  on  opposite  page  a  reasonable 
degree  of  off-center  loading  can  be 
tolarated,  depending  upon  model 
selected  and  load  weight  in  relation  to 
rated  capacity. 

Rugged  Construction*  Rugged,  ribbed 
steel  construction  provides  strength  and 
stability  to  handle  loads  up  to  140,000 
pounds. 

Ease  of  Installation  •  Due  to  extremely 
low  profile,  Rolair  Turntables  may  be 
mounted  on  top  of  existing  floors;  flush 
in  woodblock  floors;  or  in  a  shallow  pit  in 
concrete  floors.  Simple  installation  con¬ 
sists  of  a  few  anchor  bolts  and  standard 
air  hook  up. 


OPTIONAL  ACCESSORIES 

Drive  Unit  (TCD-100)  •  This  air-driven 
prime  mover  will  rotate  loads  in  either 
direction  at  walking  speed. 

Rotational  stops 

TCS-1  •  Permits  fixed  amount  of  rota¬ 
tion  in  either  direction.  State  desired  arc 
in  degrees  when  ordering.  (Internally 
mounted.) 

TRS-1  •  Permits  interrupted  continuous 
rotation  in  either  direction.  State  desired 
arc(s)  in  degrees  when  ordering.  Exter¬ 
nally  mounted  above  grade  on  control 
box  lid. 

Remote  Control  •  Unless  one  of  the 
following  remote  controls  is  specified, 
the  turntable  will  be  equipped  with  local 
control  installed  in  the  non-rotating  con¬ 
trol  box  mounted  to  turntable  wall. 
TRC-1  •  Squeeze  grip  control  on  15' 
(radius)  of  permanent  coil  hose  for  air 
bearing  control  only;  i.e.,  rotation  is 
manual. 

TRC-2  •  Squeeze  grip  control  on  15' 
(radius)  of  permanent  coil  hose  for  both 
air  bearings  and  power  drive. 
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bolair  turntable  specifications 


Outside 

Diameter 

(Inches) 

Model 

Number 

Capacity 

(Pounds) 

Nominal* 

Height 

(Inches) 

Peripheral 

Drive 

Force 

Required 

(Pounds) 

Number  of 
Drives 
Required 
(Non-Manual 
Operation) 

Air 

Consumption 
(S  C  F  M  ) 

Air 

Off 

Air 

On 

With- 

Drive 

With 

Drive 

36 

3T-5 

5,000 

31* 

4 

5 

10 

36 

3T-10 

10,000 

4 

41* 

10 

20 

48 

4T-10 

10,000 

3'* 

4 

11 

15 

48 

4T-20 

20,000 

4 

4% 

23 

30 

60 

5T-15 

15,000 

31* 

4 

19 

1 

20 

50 

60 

5T-30 

30,000 

4 

41* 

37 

1 

40 

70 

72 

6T-20 

20,000 

31* 

4 

28 

1 

25 

55 

72 

6T-40 

40,000 

4 

41* 

55 

1 

50 

00 

84 

7T-25 

25,000 

W 

4 

36 

1 

30 

60 

84 

7T-50 

50,000 

4 

41* 

72 

2 

60 

120 

96 

0T-3O 

30,000 

3V* 

4 

46 

1 

35 

65 

96 

8T-60 

60,000 

4 

4  V* 

91 

2 

70 

130 

108 

9T-40 

40.000 

3’* 

4 

60 

2 

40 

100 

108 

9T-80 

80,000 

4 

4 1* 

118 

2 

80 

140 

120 

10T-50 

50,000 

31* 

4 

77 

2 

50 

110 

120 

10T-100 

100,000 

4 

41* 

154 

3 

100 

190 

144 

12T-70 

70,000 

3’* 

4 

104 

2 

65 

125 

144 

12T-140 

140,000 

4 

4% 

208 

4 

130 

250 

'Air  off  height  can  be  reduced  by  V*w  by  special  design. 


TURNTABLE  CAPACITY  AS  A  FUNCTION  OF  CO  OFFSET 
BY  MODEL  NUMBER 


INSTALLATION  DETAILS: 
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SIDE  ELEVATION 


roioir  EQUIPMENT  floats  even  the  heaviest  loads 
on  a  thin  film  of  air  — to  drastically  reduce  profile 

AND  YOUR  MATERIAL  HANDLING  COSTS. 


e  Rubricating  effect  of  a  thin  film  of  air 
W  th'nates  aH  the  problems  of  friction. 
r  1  Rot-AIR  equipment  you  can  move, 
n°  a,e  an£t  precisely  position  any  load 
g  ma,,er  how  big  or  heavy  at  a  major 
V|ngs  over  other  material  handling 

methods. 

This  catalog  gives  the  specifications 
Dof^ndard  BOLAIR  turntables  incor- 
ba  ln9  ROLAIR'S  patented  air 
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GUARANTEE 


We  guarantee  for  a  period  of  twelve  months  after  ju- 

date  of  shipment  all  equipment  manufactured 

by  us,  which  is  maintained  and  operated  in  JPHk  ^ 

accordance  with  normal  and  proper  use,  to  be 

free  from  defects  in  material  and  workmanship  "  ' 

and  that,  if  the  equipment  or  any  part  thereof  * 

is  returned  to  us,  transportation  charges 

prepaid,  within  twelve  (12)  months  from  date  of 

shipment,  and  if  our  examination  discloses  to 

our  satisfaction  that  the  said  equipment  or 

part  has  been  defective  in  workmanship  or 

material,  we  will  deliver  to  the  purchaser  without 

charge,  f.o.b.  our  factory,  parts  of  first  class 


-ft 


workmanship  and  material  in  exchange  for  any 
parts  so  found  to  be  defective,  and  our  obligation 
is  limited  to  said  exchange. 

This  guarantee  is  in  lieu  of  all  othdr 
guarantees,  expressed  or  implied. 

"All  Specifications  Subject  to  Change 
Without  Notice” 
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BULLETIN  NO.  573 


MODERN  MATERIAL  HANDLING  EQUIPMENT 


moiair  EQUIPMENT  FLOATS  EVEN  THE  HEAVIEST  LOADS  I 
ON  A  THIN  FILM  OF  AIR— TO  DRASTICALLY  REDUCE 
YOUR  MATERIAL  HANDLING  COSTS. 

The  lubricating  effect  of  a  thin  film  of  air 
eliminates  all  the  problems  of  friction,  so 
one  man  can  move  what  would  ordinarily 
be  hard  work  for  many  men  or  costly 
equipment. 

With  ROLAIR  equipment  you  can  lift, 
carry,  and  precisely  position  any  load  no 
matter  how  big  or  heavy  at  a  major  savings 
over  other  material  handling  methods. 

This  catalog  gives  the  specifications  of 
standard  ROLAIR  equipment.  Our  capability 
is  actually  much  larger  because  if  standard 
equipment  won’t  do,  we’ll  design  to  your 
specific  application.  Just  give  us  your  re¬ 
quirements  and  we’ll  give  you  a  ROLAIR 
product  with  maximum  life  and  performance. 


ROLAIR  frictionless  movement  is  based  on  our  patented  compliant  air  bear¬ 
ings  formulated  of  a  specially-compounded  elastomeric  designed  for  long  life 
under  rugged  industrial  conditions.  They  are  the  result  of  a  decade  of  experi¬ 
ence  in  air  film  technology  and  material  handling  by  ROLAIR's  technical  staff. 
For  our  guarantee  of  performance,  see  back  page. 
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Each  item  listed  has  these  advantages: 


Ease  of  Movement  -  Material  and  equip¬ 
ment  can  be  moved  omnidirectionally  with 
minimum  effort  anywhere  in  your  plant.  One 
man  can  push  50,000  to  over  100,000 
pounds.  Heavier  items  can  be  moved  by 
equipment  of  unbelievably  low  draw  bar 
pull  —  1  or  2  pounds  per  1000  pounds  of 
load. 

Precision  Placement  —  Loads  of  any  size 
can  be  turned  on  their  own  axis  and  posi¬ 
tioned  within  a  small  fraction  of  an  inch. 
Minimum  Cost  —  Many  ROLAIR  customers 
have  saved  more  than  50  percent  over  other 
material  handling  equipment. 

Minimum  Maintenance  —  Since  there  are 
no  moving  parts  (a  few  optional  accessories 
excepted),  maintenance  requirements  are 
minimized. 

Air  Operated  —  Utilizes  existing  shop  air 
supply  unless  otherwise  specified  for  silent, 
clean  operation. 


Low  Floor  Loading  -  Normally  10  psi  or 
less:  the  lowest  of  any  type  of  material 
handling  system.  It’s  possible  to  move  hun¬ 
dreds  of  tons,  without  floor  wear  or  damage. 
Shock  and  Vibration  Isolation  —  Even  the 
most  delicate  equipment  is  fully  protected 
from  damage  when  it  floats  on  air.  Gentle, 
cushioned  movement  at  all  times. 

Low  Operating  Pressure  —  ROLAIR’s  low 
operating  pressure  range,  normally  10  psi 
or  less,  has  been  chosen  for  optimum  econ¬ 
omy  of  air  usage  and  maximum  compati¬ 
bility  with  floor  surface. 

Better  Load  Access  —  Thanks  to  the  equip¬ 
ment’s  low  profile. 

Long  Life  —  Each  item  of  equipment  is  qual¬ 
ity  engineered  for  rugged,  dependable  long 
life  under  heavy-duty  industrial  usage.  See 
our  guarantee  on  the  back  page. 

Safety  —  Positive  load  control  at  all  times  — 
Skilled  operators  are  not  required.  Since  a 
load  is  just  barely  lifted,  release  of  air  pres¬ 
sure  gently  and  instantly  settles  the  heaviest 
load  to  the  floor  where  it  remains  in  positive 
non-slide  contact.  And  ROLAIR  equipment 
is  safe  in  hazardous  atmospheres. 


Stability  —  Each  of  the  ROLAIR  products 
contained  in  this  brochure  has  a  stabilizing 
system  that  enables  it  to  function  over  a 
broad  range  of  conditions  without  operator 
adjustment. 

Proven  Dependability  -  A  decade  of  ex¬ 
perience  in  air  film  technology  and  modern 
material  handling  lies  behind  all  ROLAIR 
products.  Many  applications  have  been  in 
service  for  years  without  the  need  for  any 
replacement  parts. 

On  the  following  pages  you’ll  find  a  number 
of  different  ways  to  handle  material  on 
ROLAIR  equipment.  Each  is  designed  to 
solve  a  specific  material  handling  problem. 
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ROLAIR  Standard  Transporters  make  han¬ 
dling  loads  of  one  ton  or  hundreds  of  tons 
easy.  Whether  you  choose  Transporters  of 
steel  or  plywood  construction,  each  four- 
airbearing  unit  offers  an  unobstructed,  low 
profile,  loading  surface  for  precision  move¬ 
ment  of  equipment  and  material  with  mini¬ 
mum  effort.  Just  attach  to  standard  shop 
air  and  with  every  pound  or  two  of  push 
or  pull  you  can  move  a  thousand  pounds 
of  load. 

As  you  can  see,  ROLAIR  offers  a  wide 
variety  of  standard  air  film  Transporters 
and  accessories.  If  you  don’t  see  just  what 
you  want,  chances  are  we’ve  designed  it 
for  someone  else  and  would  be  happy  to 
offer  it  to  you. 

FEATURES 

Low  Pressure  Operation  —  Floor  and  op¬ 
erating  pressure  will  normally  be  10  psi  or 
less  for  minimum  air  consumption  and  max¬ 
imum  compatibility  with  floor  surface. 
Off-Center  Loading  —  ROLAIR’s  special  air 
distribution  system  permits  each  air  bearing 
to  function  independently  of  the  others  al¬ 
lowing  a  wide  degree  of  off-center  loading. 
Air  Flow  Control  —  For  optimum  perfor¬ 
mance  and  minimum  air  consumption,  all 
transporters  come  complete  with  controlla¬ 
ble  air  inlet  valves  that  permit  air  flow 
adjustment  to  size  of  load  and  floor  surface 
condition.  In  addition,  type  R4  and  B6 
Transporters  are  equipped  with  adjustable 
orifices  at  each  of  the  four  air  bearings, 
permitting  flow  adjustment  for  severe  load 
imbalance  and  surface  condition. 

Module  Use  —  ROLAIR  Transporters,  when 
used  in  combination,  can  provide  literally 
infinite  load  capacity. 

Fast  Maintenance  —  ROLAIR  bearings  on 
type  R4  and  B6  Transporters  can  easily  be 
removed  for  inspection,  maintenance  or  re¬ 
placement  in  seconds  while  the  Transporter 
is  fully  loaded.  Maintenance  on  types  PI 
and  R3  is  simple  but  load  must  first  be 
removed. 

Omnidirectional  Movement  —  No  wheels,  no 
tracks  make  movement  in  any  direction  pos¬ 
sible  and  simple. 

Shop  Air  Operation  —  All  Standard  Trans¬ 
porters  are  designed  for  ordinary  shop  air 
operation. 

Forklift  Slots  -  All  steel  Transporters  come 
equipped  with  forklift  slots  for  ease  of 
handling. 

Broad  Range  of  Sizes  —  See  Table 


TOW  BAR 


REMOTE  CONTROL 


OPTIONAL  ACCESSORIES 
Handle  Bar 

Available  for  all  types.  Type  R4  shown. 

Transit  Wheels 

Transit  wheels  in  sets  of  four  allow  easy 
handling  of  unloaded  Transporter  when  use 
of  shop  arr  is  inconvenient.  Available  for 
types  R4  and  B6.  Type  R4  shown. 

Tow  Bar 

Available  for  types  R4  and  B6.  Type  R4 
shown. 

Guide  Wheel 

Designed  to  provide  maximum  precision 
of  movement,  wheel  when  actuated,  makes 
contact  with  the  floor  providing  precise  di¬ 
rectional  control.  It  also  serves  as  a  pivot 
point  for  on-axis  turns.  Available  for  types 
R4  and  B6. 

Remote  Control 

Designed  for  positive  load  control,  unit  in¬ 
cludes  fast-exhaust  dump  valve  and 
squeeze-grip  control  on  25'  of  permanent 
coil  hose.  Release  of  squeeze-grip  valve 
instantly  stops  transporter.  Extra  remote  sta¬ 
tions  as  required.  Available  for  types  R3,  R4, 
and  B6. 

Drive  Unit 

This  powerful,  air-driven,  prime-mover  will 
drive  loads  in  forward  or  reverse  at  walk¬ 


ing  speed.  Available  for  type  B6,  unit  con¬ 
sists  of  air  motor,  gear  reducer,  chain  drive 
and  dual  pneumatic  tires.  Normally  counter¬ 
balanced  in  the  up  position,  wheels  also 
act  as  pivot  point  for  on-axis  turns  when 
actuated.  Control  choices  available  are: 
simple  manual,  stationary  handle  (see  be¬ 
low)  or  flexible  remote.  Please  specify. 
Fixed  Control  Handle 

Drive  unit  control  includes  starting  torque 
boost  valve;  forward,  reverse,  and  neutral 
shift  lever;  and  speed  control.  Also  squeeze- 
grip  deadman  control  for  air  bearings. 
Single  air  feed  to  both  drive  and  air  bear¬ 
ings.  Built-in  air  filter  and  lubrication  pro¬ 
vided  for  air  motor.  Available  for  type  B6. 
For  simple  manual  or  flexible  remote  con¬ 
trol,  contact  factory. 

Hose  Reels 

Retractable  hose  reels  available  for  floor, 
wall,  ceiling  or  Transporter  mounting.  Spe¬ 
cify  length  of  hose  desired. 

Superstructures 

Load  support  superstructures  designed  and 
furnished  to  your  load  requirements  on  a 
custom  basis. 

Skid  Adapters 
Available  as  required. 


Type  B6  -  ALL-WELDED  RIGID  STRUCTURAL  STEEL  FRAME  WITH  PLATE 


rola’r  STANDARD  TRANSPORTERS 

20  CAPACITIES  TO  240,000  POUNDS 
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ROLAIR  STANDARD  TRANSPORTER  SPECIFICATIONS 


Capacity  (lbs) 

Type 

Model  No.** 

Dimensions  (inches) 

Standard 

Duty 

Heavy 

Duty* 

Height 

Width** 

Length** 

Air- 

Off 

Air- 

On*** 

(Nom) 

Min. 

Max. 

Min. 

Max. 

2,000 

4,000 

PI 

2P 1-2626 

3 

3% 

26 

48 

26 

96 

4,000 

8,000 

PI 

4P 1-3434 

3 

3% 

34 

48 

34 

96 

6,000 

12,000 

PI 

6P 1-3838 

3 

3% 

38 

48 

38 

96 

8,000 

16,000 

PI 

8P1-4848 

3 

3% 

48 

48 

48 

96 

8,000 

16,000 

R3 

8R3-3636 

Wt 

4 

36 

48 

36 

96 

10,000 

20,000 

R3 

1 0R3-4040 

3  V2 

4% 

40 

52 

40 

96 

16,000 

32,000 

R3 

16R3-4848 

3  y2 

4% 

48 

60 

48 

96 

16,000 

32,000 

R4 

16R4-5048 

4% 

5% 

50 

60 

48 

96 

24,000 

48,000 

R4 

24R4-6258 

43/4 

5% 

62 

72 

58 

120 

24,000 

48,000 

B6 

24B6-5861 

7  % 

8% 

58 

72 

61 

120 

40,000 

80,000 

R4 

40R4-7470 

4% 

6 

74 

82 

70 

120 

40,000 

80,000 

B6 

40B6-7073 

7% 

8% 

70 

82 

73 

120 

56,000 

112,000 

R4 

56R4-8682 

43/4 

6% 

86 

94 

82 

120 

56,000 

112,000 

B6 

56B6-8286 

7'A 

83/4 

82 

94 

86 

120 

70,000 

140,000 

R4 

70R4-9490 

5 

6% 

94 

94 

90 

150 

70,000 

140,000 

B6 

70B6-9094 

V/2 

9% 

90 

120 

94 

150 

120,000 

240,000 

R4 

120R4-96140 

5 

7 

96 

96 

140 

180 

120,000 

240,000 

B6 

120B6-96144 

7% 

V/t 

96 

120 

144 

180 

Air  Inlet  Thread  -  Type  PI  and  R3  -  V2"  FNPT 
Type  R4  and  B6  -  1"FNPT 


*  — STANDARD  DUTY  supplied  unless  HEAVY  DUTY  specified.  HEAVY  DUTY 
capacity  Transporters  operate  at  twice  the  bearing  or  floor  pressure  of  stan¬ 
dard  duty  transporters  and  will  require  better  floor  surfaces  for  optimum 
performance.  For  optimum  performance,  load  on  PI  type  HEAVY  DUTY  Trans¬ 
porters  should  be  spread  uniformly. 

**  —  When  ordering  specify  size  wanted  by  last  four  digits  of  Model  No.  Example 
8R3-3640  is  an  8000^f  capacity  steel  Transporter  36"  wide  by  40"  long.  Within 
limits  of  minimums  and  maximums  shown,  width  and  length  dimensions  may 
vary  by  2"  increments  for  PI  &  R3  Series,  4"  increments  for  R4  &  B6 
***  —  75%  of  Lift  (Air  On-Off)  for  Heavy  Duty  Types. 


Type  R3  and  R4  -  ALL-WELDED  HEAVY  WALL 
STRUCTURAL  STEEL  TUBING. 


Type  PI  -  SOLID  CORE  METAL  SURFACED  WEATHERPROOF  PLYWOOD. 
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ROLAIR  ST  bearings  are  made  with  heavy- 
duty,  structural  backplates  to  accept  con¬ 
centrated  loading  directly.  They  are  widely 
used  in  modular  home  construction,  assem¬ 
bly  line  movement  of  machine  tools, 
engines,  aircraft,  missiles,  giant  electrical 
transformers  and  generators,  and  even  to 
move  bleachers  and  grandstands.  Inserted 
under  storage  racks,  they  double  the 
amount  of  storage  space  in  a  given  area  by 
eliminating  the  necessity  for  all  but  one 
aisle.  As  a  rigging  tool  they  are  indispens¬ 
able.  In  combination  they  can  be  used  to 
move  just  about  any  size  load.  When  move¬ 
ment  of  large  structures  is  a  problem, 
ROLAIR  ST  bearings  can  usually  provide 
greater  ease  of  movement  at  a  fraction  of 
the  cost.  Three  or  more  ST  bearings  under 
a  rigid  load  is  in  essence  a  transporter  rely¬ 
ing  on  the  structural  integrity  of  the  bottom 
surface  of  the  load.  If  such  point  loading  is 
not  feasible,  a  ROLAIR  Transporter  is 
appropriate. 


FEATURES 

Simple  Installation  — ROLAIR  ST  bearings 
need  not  necessarily  be  attached  to  the 
load.  Simply  insert  under  the  load  at  appro¬ 
priate  load  bearing  points  and  connect 
through  a  manifold  to  your  shop  air  supply. 
Air  Flow  Control— For  optimum  performance 
and  maximum  air  economy  each  ST  bearing 
is  equipped  with  a  controllable  air  inlet 
valve  that  permits  air  flow  adjustment  to 
severe  load  imbalance  and  floor  surface 
conditions. 

Air  Manifold  — On  request,  ROLAIR  will  fur¬ 
nish  as  optional  equipment  an  air  manifold 
consisting  of  a  manual  on-off  valve  and 
hose  and  fittings.  Please  specify  anticipated 
distance  between  bearing  locations. 
Operation  — Is  safe  and  easy.  Just  turn  on 
the  air  and  push.  It’s  that  simple. _ 


rol°'r  ST  BEARINGS 

15  CAPACITIES  TO  60,000  POUNDS 
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^OLAIR  st  BEARING  SPECIFICATIONS 


[^Capacity  (lbs) 

Dimensions  (inches) 

Stan¬ 
dard  Heavy 
Duty  Duty(1) 

- 1 

Height 

Model 

Number 

0) 

O.D. 

Air- 

On* 

Alr-Otf  (Nom) 

Mtg.  Hole 
Bolt 

Circle(2) 

1,000 

2.000  _ 

2,500  _ 

4.000  8,000 

6,000  12.000 
10,000  20,000 
14,000  28,000 

18,000  36,000 

30,000  60,000 

CfnnWnrrl  cnnn 

12ST 

16ST 

18ST 

22ST 

28ST 

34ST 

40ST 

44ST 

4870ST 

12 

16 

18 

22 

28 

34 

40 

44 

48x70 

2’/2 

2’/2 

2’/2 

2’/2 

3s/s 

3% 

37/a 

37/s 

i  4 

27/a 

3 

3’/e 

3% 

4% 

47/e 

5'/e 

5% 

5% 

6 

6 

6 

6 

8 

10 

13V8 

13V8 

36 

spread  load  over  50%  of  interface. 


‘  -75%  of  Lift  (Air  On-Air  Of* ,  8P[?ac3  ,O0d  0ver  ^ 
*,r  Off)  for  Heavy  Duty  Types 


ROLAIR’s  combination  of  an  air  bearing  and 
a  vertical  lift  jack  lets  you  quickly  change 
hard-to-move  heavy  plant  equipment  into 
completely  mobile  units  regardless  of  size 
or  weight. 

Whether  permanently  installed  or  tem¬ 
porarily  used  for  plant  rearrangement,  or 
material  transfer,  ROLAIR  SJ  bearings  pro¬ 
vide  a  maximum  of  flexibility  in  effortless 
omnidirectional  movement,  alignment,  and 
vertical  adjustment. 


FEATURES 

Picks  up  Load  — Easy  to  attach  bolt-on  side 
mounting  brackets  make  getting  under  the 
load  unnecessary.  Readily  attachable  to 
existing  structures. 

Air  Flow  Control— For  optimum  performance 
and  maximum  air  economy  ROLAIR  SJ 
bearings  are  equipped  with  a  controllable 
air  inlet  valve  that  permits  air  flow  adjust¬ 
ment  to  severe  load  imbalance  and  floor 
surface  condition. 

Low  Pressure  Operation— Floor  and  oper¬ 
ating  pressure  will  normally  be  10  psi  or 
less  for  minimum  air  consumption  and  max¬ 
imum  compatibility  with  floor  condition. 
Ease  of  Installation— Simply  adjust  height  of 
jacks  to  structure  attachment  points  and 
bolt  on.  Three  or  more  should  be  used  for 
balance  and  located  so  that  each  carries 
approximately  the  same  weight.  Connect  to 
your  shop  air  supply  through  an  appropri¬ 
ately  sized  manifold. 

Air  Manifold-On  request  ROLAIR  will  fur¬ 
nish  as  optional  equipment  an  air  manifold 
consisting  of  a  manual  control  valve,  hose 
and  fittings.  Please  specify  distance  antici¬ 
pated  between  bearing  locations. 


rof«"  SJ  BEARINGS 

8  CAPACITIES  TO  18.000  POUNDS 


ROLAIR  SJ  BEARING  SPECIFICATIONS 
~ - - - - 


Capacity  (lbs) 

Dimensions  (Inches) 

Load 

Crank* 

Model 

No. 

Jack 

Stroke 

O.D. 

F 

(Retracted) 

C 

(Retracted) 

,  Lift 

1.000 

1,000 

- - 

SJ12-5 

-10 

-15 

5 

10 

141/2 

12 

12 

17 

231/2 

’/a 

s’/z 

12 

I  % 

2.000 

2.000 

SJ16-5 

-10 

-15 

5 

10 

14/2 

16 

12 

17 

231/2 

k  1 

1/2 

2.500 

2.000 

- 

SJ18-5 
-10 
-15  i 

5 

10 

14i/2 

18 

12 

17 

23V2 

1/2 

5’/2 

12 

% 

4.000 

2.000 

SJ22-5 

-10 

-15, 

5 

10 

141/2 

22 

12 

17 

2314 

1/2 

5’/2 

12 

V* 

AIR  INLET 
y2  FNPT 


SJ  34 


53  DIA  THRU 
4  HOLES 


*  3  0 


~7  >  7  \ 

SET  DOWN  FLOOR  LINE  LIFT 

HARD  POINT  (AIR  OFF) 


OJ  HU 

SJ  44 


FLOOR  LINE  UFT 


(AIR  OFF) 


SET  DOWN 
HARD  POINT 


Capacity  (lbs) 

Dimensions  (Inches) 

Load 

Crank* 

Model 

No. 

Jack 

Stroke 

O  D. 

F 

(Retracted) 

C 

(Retracted) 

Lift 

6.000 

SJ28-6 

6 

18 

3 

1 

5,000 

-12 

12 

28 

24 

3 

-18 

18 

30 

3 

’0.000 

7,500 

SJ34-6 

-12 

n 

34 

18 

24 

3 

3 

-18 

,8 

| 

30 

1  3  — 

|  Capacity  (lbs) 

Model 

No. 

Dimensions  (ln( 

;hes) 

Jack 

Stroke 

O.D. 

F 

(Retracted) 

C 

(Retracted) 

Lift 

Load 

Crank* 

14,000 

10,000 

SJ40-6 

-12 

-18 

6 

12 

18 

40 

19 

25 

31 

8V2 

8V2  to  14V2 
8y2  to  2oy2 

1% 

18,000 

10,000 

SJ44-6 

-12 

-18 

6 

12 

I* 

Darm  i<5<5 

44 

•  hie  for 

19 

25 

31 

Intermittent  Adj 

8V2 

sy2  to  14'/2 
8V2  to  2oy2 

justment. 

13/s 
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ROLAIR  Electric  Transporters  offer  maxi¬ 
mum  load  capacity  at  minimum  capital 
investment.  Loads  to  16,000  pounds  easily 
handled  by  one  man  without  drive  units  or 
shop  air.  The  battery-operated  built-in  air 
supply  makes  them  particularly  suitable  for 
precision  movement  of  medium  and  heavy 
loads  over  long  distances  or  where  shop  air 
is  unavailable  or  inconvenient.  Designed  for 
years  of  rugged,  reliable  service. 


FEATURES  Type  ETF 

On  Board  Air  Supply— Four  unitized,  long¬ 
life,  110V  AC/DC  air-cooled  motor/blower 
packages,  one  for  each  ROLAIR  bearing, 
provide  large  air  volume  for  maximum  load 
capability  in  ultra  low  pressure  range  (2  psi). 
Battery  Operated  — The  model  ETF  Electric 
Transporter  uses  ten  12V  heavy-duty  com¬ 
mercial  batteries,  type  27F  (not  supplied  by 
ROLAIR).  Full  shift  operation  — three  hours 
continuous  duty  at  full  load.  Automatic  re¬ 
charger  built-in  with  overcharge  cut-off 
protection. 

110V  AC  Operation  —  Also  can  be  operated 
off  house  current.  Simply  plug  in  and  throw 
selector  switch. 

Lowest  Operating  Pressure— A  maximum  of 
2  psi  operating  and  floor  pressure  at  rated 
capacity. 


FEATURES  Type  ETP 

Own  Air  Supply  — Four,  high  capacity,  rug¬ 
ged  air  pumps  powered  by  24  volt  D.C. 
motors  provide  each  ROLAIR  bearing  with 
sufficient  volume  of  air  to  operate  at  10 
psi  for  heavy  load  capacity. 

Battery  Operated— The  ETP  unit  uses  one 
24  volt  standard  industrial  battery,  Type 
HYL-13  (not  supplied  by  ROLAIR).  Full  shift 
operation. 

Optional  220V  AC  Operation  — The  ETP  unit 
is  also  available  wired  for  220  volt  A.C.  facil¬ 
ity  current  operation  rather  than  by  batter¬ 
ies.  This  version  is  particularly  suitable  for 
shuttle  type  operation  within  confined  areas. 


FEATURES  COMMON  TO  BOTH 
Off-Center  Loading— Since  each  air  bearing 
functions  completely  independently  of  the 
others  a  wide  degree  of  off-center  loading 
is  possible. 

Guide  Wheel  — Designed  to  provide  maxi¬ 
mum  precision  of  movement,  wheel  when 
actuated  from  control  panel,  makes  contact 
with  the  floor  providing  precise,  directional 
control.  It  also  serves  as  a  pivot  point  for 
on-axis  turns. 

Bearing  Replacement— This  very  special 
ROLAIR  design  feature  permits  air  bearing 
replacement  in  just  a  few  minutes  even  with 
full  load  on  Transporter. 

Adjustable  Air  Flow— Load-on  and  load-off 
air  flow  control  from  panel. 

Squeeze-Grip  Control  — Squeeze  handle  bar 
to  start,  release  to  stop.  Starts  and  stops 
instantly. 

Heavy-Duty  —  Console  and  platform  are  of 
rugged  all-steel  welded  construction. 

Fork-Lift  Slots  —  Built-in. 


rola'r  ELECTRIC  TRANSPORTERS 

Type  ETF  and  ETP  6  capacities  to  i6,ooo  pounds 
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SIMPLIFIED  CONTROLS 


OPERATION  —  is  simple,  safe,  and  easy.  Squeeze  handle  and 


OPTIONAL  ACCESSORIES 
FOR  BOTH 

Skid  Adapter— Permits  easy  handling  of  skid 
loads.  Fly  transporter  under  loaded  skid 
with  mechanical  skid  adapter  in  down  po¬ 
sition.  Release  air  from  bearings,  then  turn 
skid  adapter  up.  When  air  is  turned  back 
on,  the  loaded  skid  is  completely  mobile. 
Superstructure  —  Custom  load  supports  to 
your  specifications. 


SPECIFICATIONS  FOR  ROLAIR  ELECTRIC  TRANSPORTERS 


Load 

Capacity 

(pounds) 

Type 

Model 

No.  (1) 

H 

w 

Air-off 

Air-on 

(Nom.) 

1 .500  ETF 

2.500  ETF 

4,000  ETF 

6,000  ETP 

|  10,000  ETP 

16,000  ETP 

1 ETF-4040 
2ETF-4848 
4ETF-6258 
6ETP-4040 
10ETP-4848 
16ETP-6258 

3% 

4 

5% 

3% 

3V2 

43/a 

40 

48 

62 

40 

48 

62 

Dimensions  (inches) 


L 

a) 

min. 

max. 

40 

72 

48 

84 

58 

96 

40 

72 

48 

84 

58 

96 

(1)  When 

Model - 

a  load-bed  length  of  80  inches 


ordering,  specify  load-bed  length  wanted  by  last  two  dlfllt8  °f 

No.  Example  4ETF-6280  la  a  4tW#  capacity  type  ETF  unit  with 
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Specifications  common  to  all  ROLAIR  Equipment 


AIR  SUPPLY 

You  can  get  optimum  life  and  performance 
from  ROLAIR  air  film  products  by  giving 
them  air  from  a  minimum  90  psi  source 
(Electric  Transporters  excepted).  Special 
filtering  is  not  required.  The  air  distribution 
system  should  be  such  that  this  pressure 
does  not  drop  below  80  psi  when  the  air  film 
equipment  is  in  use. 

The  amount  of  air  required  is  shown  in 
the  following  chart  as  a  function  of  load 
and  floor  surface.  Except  for  very  heavy 
loads  and/or  poor  floor  surfaces,  the  air 
consumption  of  ROLAIR  products  is  quite 
like  that  of  air  tools,  except  our  total  air  con¬ 
sumption  is  apt  to  be  much  less  because  of 
its  short  duty  cycle. 

ENVIRONMENT 

Standard  industrial.  ROLAIR  bearings  are 
equipped  with  specially  compounded  elas¬ 
tomeric  diaphragms  for  unexcelled  resis¬ 
tance  to  wear,  abrasion,  and  most  industrial 
chemicals. 

MAINTENANCE 

ROLAIR  equipment  requires  virtually  no 
maintenance  since  the  control  valves,  of 
non-corrosive  materials,  are  in  most  cases 
the  only  moving  parts.  The  bearings  are 
easily  repairable  and  replaceable.  Histori¬ 
cally,  units  have  shown  no  measurable 
wear  or  material  degradation  after  years  of 
service. 

LOADING 

The  center  of  gravity  of  the  load  may  be  off 
center  to  the  point  where  any  one  bearing 
is  carrying  40%  of  the  total  load.  HEAVY 
DUTY  Transporters  30%. 


GUARANTEE 

We  guarantee  for  a  period  of  twelve 
months  after  date  of  shipment  all 
equipment  manufactured  by  us,  which 
is  maintained  and  operated  in  ac¬ 
cordance  with  normal  and  proper  use, 
to  be  free  from  defects  in  material  and 
workmanship  and  that,  if  the  equip¬ 
ment  or  any  part  thereof  is  returned 
to  us,  transportation  charges  prepaid, 
within  twelve  (12)  months  from  date 
of  shipment,  and  if  our  examination 
discloses  to  our  satisfaction  that  the 
said  equipment  or  part  has  been 
defective  in  workmanship  or  material, 
we  will  deliver  to  the  purchaser  with¬ 
out  charge,  f.o.b.  our  factory,  parts  of 
first  class  workmanship  and  material 
in  exchange  for  any  parts  so  found  to 
be  defective,  and  our  obligation  is 
limited  to  said  exchange. 

This  guarantee  is  in  lieu  of  all  other 
guarantees,  expressed  or  implied. 


'  All  Specifications  Subject  to  Change  Without  Notice" 

YOUR  REPRESENTATIVE: 


FLOOR  SURFACE 

General  — Many  surfaces  are  suitable  for 
ROLAIR  operation.  Particularly  satisfactory 
is  the  modern  factory  or  warehouse  floor  — 
smooth,  sealed,  steel-troweled  concrete. 
For  optimum  performance  the  following 
specifications  are  recommended.  If  they  are 
followed,  ROLAIR  equipment  will  provide 
years  of  satisfactory  performance  with  a 
minimum  of  maintenance* 

Surface  Porosity -Since  air  film  equip¬ 
ment  requires  a  reacting  surface,  the  floor 
surface  should  be  non-porous.  It  should  be 
sealed  with  a  standard  commercial  pene¬ 
trating  sealer  and  should  be  free  of  grates, 
track-ways,  trenches,  or  other  such  open¬ 
ings  unless  covered  with  a  non-porous 
material  such  as  sheet  metal.  Cracks  and 
expansion  joints  should  be  filled.  This  may 
be  quite  easily  done  with  commercial  fillers 
such  as  coal  tar  based  epoxy  which  can  be 
applied  by  hand  in  just  a  few  minutes. 

Surface  Texture— For  best  performance, 
surface  texture  should  be  comparable  to 
that  of  steel-troweled  concrete.  Other  sur¬ 
faces  can  be  upgraded  through  the  use  of 
epoxy-based  coatings. 

Surface  Cleanliness  —  ROLAIR  bearings 
are  inherently  self-cleaning.  Loose  material 
such  as  dirt,  chips,  drill  rods,  etc.  will  be 
pushed  ahead  or  aside;  occasionally  some 
will  be  swallowed  and  ejected.  For  minimum 
maintenance,  however,  broom  clean  sur¬ 
faces  are  suggested. 

Surface  Irregularities  — In  general  the 
smoother  the  floor,  the  better  the  perfor¬ 
mance. 

Obstacles  — Projections  up  to  Vi"  above 
the  floor  surface  in  local  areas  can  be  toler¬ 
ated  depending  upon  the  size  air  bearings 
utilized.  Where  projection  removal  is  im¬ 
practical,  it  should  be  faired  into  the  sur¬ 
rounding  surface  with  suitable  material  such 
that  the  resulting  ramp  angle  is  10  percent 
or  less.  If  you  have  obstacles  in  your  floor 
surface,  it  is  suggested  you  contact  ROLAIR. 

Step  Increase  in  Plane— Steps  of  Vf6th  inch 
or  less  may  be  disregarded.  Steps  up  to  V2” 
or  more  may  be  traversed  depending  upon 
the  size  air  bearings  used  and  provided 
sufficient  air  flow  is  available;  however,  it 
is  recommended  that  such  a  step  be  faired 
to  50  percent.  If  your  floor  surface  has  steps, 
it  is  suggested  you  contact  ROLAIR. 

Ramp  Change  in  Plane-Since  air  bear¬ 
ings  must  remain  essentially  parallel  to  the 
floor,  the  transition  from  a  ramp  to  a  hori¬ 
zontal  floor  must  be  gradual.  In  the  transi¬ 
tion  area,  it  should  be  limited  to  a  5  percent 
slope. 


U.S.  PATENT  NUMBERS 


3,096.728 

3.161.247  3.164,103 

3.174,809 

3.243.004 

3,245.487 

3,246,712  3.251,430 

3.251,431 

3.251,432 

3.253,667 

3.260,322  3,260,354 

3.261,177 

3.276.222 

3.282,360 

3.282.361  3,313,367 

3.318,406 

3.321,038 

3,357,511 

3,359,645  3,373,838 

3,400,780 

3.413,041 

3,470.827 

3,511,330 

FOREIGN  PATENT  NUMBERS 

Canadian 

833,969  843,252 

843,251 

848.974 

805,004  781.313 

787,074  836,382 

712,020 

828.845 

Great  Britain  1,096,120 

1.075,529 

924,834 

1,120,855 

Australia 

248,664 

France 

1.278,912 

Germany 

1.152,891 

Japan 

437,177 

Italy 

642,682 

Sweden 

195,281 

Other  Patents  Pending 


‘Consult  factory  for  floor  specifications  for  heavy 
duty  equipment. 


ro foir 

systems,  me. 

P.O.  BOX  30363  SANTA  BARBARA.  CALIFORNIA  93105  PHONE  (805)  968-15 
TELEX  65-8433  CABLE:  ROLAIRSYS 
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Cover:  Rolair  is  the  primary  material  handling  system  in  this  transformer 
manufacturing  plant.  Transformers  weighing  up  to  100  tons,  cores, 
coils,  core  and  coil  assemblies,  and  core  assembly  fixtures  are  moved 
on  Rolair  equipment  designed  specifically  to  meet  the  customers’ 
exacting  assembly  line  requirements. 


With  Rolair  equipment,  you  can 
lift,  carry,  and  precisely  position 
“any”  load  regardless  of  size  and 
weight.  But  Rolair  air  film  material 
handling  systems  do  more  than  just 
move  material.  They  can  lower 
your  capital  investment  by  up  to 
80%.  And  while  material  is  in 
motion,  the  system  can  cut 
operating  costs  and  improve 
production  output.  On  the 
following  pages,  you’ll  find 
how  Rolair  achieves  these 
ends,  throughout  a 
broad  spectrum 
of  industry. 


A  rofBir  SYSTEM  WILL  LOWER  INVESTMENT  AND 
OPERATING  COSTS  AS  YOU  MOVE  AND  PRECISELY  POSITION 
EVEN  THE  HEAVIEST  LOAD. 


Top  left:  Transformer  core  and  assembly  fixture  are  floated 
into  a  very  precise,  keyed  position  in  the  floor  of  the 
crane  bay.  Bottom  left  —  Entire  fixture  is  upended. 

Above  —  Core  is  floated  away. 
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Because  Rolair  systems  literally  float  “any”  load  over  your 
floor,  our  engineers  can  furnish  a  system  designed  to  Htt 
carry  and  precisely  position  the  material  you  need  moved, 
regardless  of  weight,  size  or  form.  You  move  it  with 
minimum  effort  and  maximum  care,  no  matter  what  your 
requirements  for  precision,  distance,  speed  or  frequency. 

This  is  our  only  business:  adapting  the  air  film  process 
to  your  task,  in  your  environment.  Even  when  thousands  of 
tons  must  be  moved.  Whatever  your  material  handling 
problem,  our  engineers  have  a  wealth  of  experience  to 
draw  on.  For  systems  using  on-board  or  factory  air,  hand 
power  or  traction  . . .  Rolair’s  depth  of  engineering 
experience  and  more  than  1000  installations  has  made  the 
company  the  undisputed  leader  in  the  air  film  field. 

rojair  systems  can  be  designed  and  built  to  fit 

YOUR  OPERATIONAL  REQUIREMENTS. 


As  assembly  starts,  overhead  crane  lowers  final  drive  and 
transmission  on  to  a  Rolair  Transporter. 


Main  frame  has  been  added.  Two  workers  can  easily  push 
down-line  at  any  stage. 


assembled,  „,e,o,  s<w.  St « 
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Movinq  40  tons:  Only  two  workers  are  required  to  move  this  partially 
completed  tractor  from  one  work  position  to  another.  Tractor 
can  be  manually  positioned  anywhere  on  the  concrete  slab  or 
can  oe  manu^  by  |QW  drawbar.pu||  Rolair  Traction  Drive. 


At  end  of  line,  tracks  have  been  mounted.  Rolair  powered  lifts  raise 
completed  tractor  to  permit  withdrawal  of  transporter  Tractor  then 
rolls  off  assembly  line  under  its  own  power  as  shown. 
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The  concept  of  using  a  film  of  air  to  move  material  isn't  new.  For  many 
years,  it  has  been  used  in  the  paper  and  textile  industries  in  bulk 
cutting  operations.  More  recently  it's  being  used  in  the  conveyor  field 
for  transporting  low  density  materials.  □  What  these  applications  have 
in  common  with  “air  film  systems”  as  the  term  is  applied  today  in 
the  material  handling  industry  is  the  use  of  the  lifting  force  of  air  and 
its  friction-freeing  qualities.  In  general,  however,  transporting  weight  of 
any  significance  has  not  been  possible  so  its  application  to  the  material 
handling  industry  has  been  quite  limited.  □  On  the  next  page  you’ll 
see  how  Rolair  engineers  have  made  the  air  film  concept  practical 
for  even  the  heaviest  of  loads. 


THE  PRINCIPLE  THAT  MAKES  AN  AIR  FILM  SYSTEM  WORK 


“cnm^  r96f  R°lair  S  en9ineers  have  been  perfecting  tne 

suitrrr  z bearing” that  makes  the  air  fMm  ***& 

table  for  broad  application.  □  Air  from  a  compressor  or 

lower|s  fed  into  bearings  like  the  one  shown  below, 
he  bearings  inflate,  raising  the  load  they  carry  slightly  As 
more  a, r  ,s  forced  info  fhe  bearings,  some  seeps  off,  be, ween 
the  inflated  bearings  and  the  floor.  This  seepage  makes 
the  bearings  float  two  or  three  thousandths  of  an  inch 
(measured  by  means  of  an  optical  comparator)  above  the 
floor  surface.  Just  high  enough  to  make  the  bearings  and  the 
load  virtually  frictionless,  and  low  enough  to  keep  air 
consumption  at  a  minimum.  And  this  is  the  key  to  an  effective 
air  film  system.  □  Once  floating  the  load  can  be  rotated 
on  its  own  axis,  positioned  precisely,  and  moved  with  very 
little  effort.  □  With  the  Rolair  compliant  air  bearing,  our 
engineers  have  taken  into  account  the  reality  that  floor 
surfaces  are  not  mirror  smooth.  The  bearing  instantaneously 
changes  shape  to  match  the  contours  of  the  surface  it  is 
running  over.  □  To  meet  this  requirement  for  the  fast 
flexibility  that  conserves  air,  the  bearings  are  made  of 
especially  compounded  elastomerics  that  resist  abrasion, 
tear ,  and  most  chemical  environments.  □  As  a  result,  running 
surface  limitations  are  minimized.  A  sealed  smooth  concrete 
floor  as  found  in  most  modern  factories  and  warehouses 
is  adequate.  Just  fill  in  the  porous  spots  and  expansion 
joints.  The  normal  floor  then  provides  an  excellent  surface. 


HAS  MADE  THIS  PRINCIPLE  PRACTICAL. 


m 
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28,000  PRIME  SEATS  (7,000  TONS)  MOVED  AT  WILL 
ON  AN  AIR  FILM  SYSTEM  CONCEIVED,  DESIGNED,  BUILT  AND 
j  INSTALLED  BY  i^falr. 


Stadium  re-positioned  for  baseball. 
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The  ideal  assembly  line  should  have  enough 
flexibility  so  that  at  any  time  it  can  be  shortened, 
lengthened,  redirected  and  even  relocated; 
speeds  can  be  altered;  different  sized  products 
can  be  mixed;  and  production  rates  can  vary. 

This  Rolair  assembly  line  for  a  newly  developed 
excavator  meets  these  criteria  with  an  extra 
bonus  of  minimal  capital  investment. 

Preprogrammed  automatic  Rolair  stations 
control  when  and  how  far  each  vehicle  moves, 
and  how  long  it  stays  at  each  station  before  moving  on. 


Shop  air  is  the  primary  power  supply  at  each 
station.  This  single  air  line  floats  the  trans¬ 
porter  with  its  20  to  45  ton  load,  operates  the 
traction  drive  unit  and  is  also  the  air  supply 
for  the  assemblers’  air  tools. 


Left:  Final  subassembly  being  added. 
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At  last  station,  excavator  drives  off  under  its  own  power. 


Electrical  engine  generators  weighing  up  to  20  tons  are  easily  moved  throughout  this  power  systems  company  plant. 


Rolair  designed,  built  and  installed  “OMNI-MOBILE”  Crane  can  be  floated  to  any  desired  location  in  this  metal  fabricating  shop  within  minutes 


We’ll  be  glad  to  sit  down  with  you  at 
any  time  to  discuss  your  requirements. 
And  a  study  to  see  if  a  custom 
designed  Rolair  system  will  best  meet 
your  needs  will  be  conducted  — 
without  obligation,  of  course.  □  This 
won’t  be  a  re-hash  of  someone  else’s 
system.  Each  Rolair  proposal  is  the 
result  of  the  study  of  your  particular 
problem  and  long  hours  of  solution 
seeking.  □  When  you  investigate  new 
developments  in  material  handling, 
include  a  discussion  with  Rolair.  The 
investment  of  an  hour  or  two  may  bring 
returns  for  years  to  come. 


Rolair  designed,  built  and  installed  this  panel  line  to'  a 
major  U.S.  shipyard.  It  accurately  positions  enormous 
steel  plates  of  varying  thicknesses  for  weldma 
into  ship  sections  weighing  up  to  100  tons.  Then 
transports  them  down  the  line 


WHEN  MATERIAL  HANDLING  IS  A  PROBLEM  -  ROUTINE 
OR  UNUSUAL  -  CONSIDER  roV**r- 


systems ,  inc.  •  p.o.  box  30363  •  santa  Barbara,  California  93105  •  tel:  (805)  968-1536 

TELEX:  65-8433  CABLE:  ROLAIRSYS 
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GUARANTEE 

We  guarantee  for  a  period  of  twelve  months  after 
date  of  shipment  all  equipment  manufactured 
by  us,  which  is  maintained  and  operated  in 
accordance  with  normal  and  proper  use,  to  be 
free  from  defects  in  material  and  workmanship 
and  that,  if  the  equipment  or  any  part  thereof 
is  returned  to  us,  transportation  charges 
prepaid,  within  twelve  (12)  months  from  date  of 
shipment,  and  if  our  examination  discloses  to 
our  satisfaction  that  the  said  equipment  or 
part  has  been  defective  in  workmanship  or 
material,  we  will  deliver  to  the  purchaser  without 
charge,  f.o.b.  our  factory,  parts  of  first  class 
workmanship  and  material  in  exchange  for  any 
parts  so  found  to  be  defective,  and  our  obligation 
is  limited  to  said  exchange. 

This  guarantee  is  in  lieu  of  all  other 
guarantees,  expressed  or  (mplied. 

“All  Specifications  Subject  to :Chang§ 
Without  Notice” 


P.O.  Box  30363  •  Santa  Barbara,  California  93105 
Tel:  (805)  968-1536  Telex:  65-8433  Cable:  ROLAIRSYS 

MANUFACTURING  PLANTS:  Santa  Barbara 
SALES  OFFICES:  Worldwide 
REGIONAL  OFFICE:  Moline 


YOUR 


KOPPERS 


The  information  presented  in  this  portfolio  is  intended  to  familiarize  you 
with  Koppers  complete  line  of  architectural  and  construction  materials. 

Each  of  the  folders  has  been  categorized  according  to  the  Uniform  System 
for  Construction  Specifications  for  your  convenience  in  filing.  A  folder, 
listing  all  Koppers  building  materials  literature,  and  a  sheet  of  reply  cards 
has  been  included  to  assist  you  in  obtaining  specification  information. 


Manager,  Architectural  Sales 
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ROME’S 
COLOSSEUM 
IS  BORN 
AGAIN 

If 

H.D.&C. 
CRAFTS  ITS 
COUNTERPART 


There  is  a  monument  in  Rome  that  has  been  hailed  for  1  900 
years  as  one  of  the  greatest  architectural  and  engineering 
achievements  of  its  age.  In  Hawaii,  work  is  in  progress  on  a  mod¬ 
ern  counterpart  to  that  marvel  of  human  construction,  and  a 
Dillingham  company  is  putting  it  together 


The  Flavian  Amphitheater  of 
Rome,  more  popularly  known  as 
the  Colosseum,  is  an  aesthetic  as 
well  as  technical  triumph.  Stand¬ 
ing  fragmented  on  a  busy  street  in 
Rome  today,  it  is  still  the  most 
readily  recognizable  single  struc¬ 
ture  in  the  Eternal  City. 

Newsweek  editors  say  it  is 
“hulking,  awesome,  ageless,  al¬ 
ways  ancient,  always  silent,  always 
crumbling  and  ruinous/’ 

Travel  guidebooks  refer  in  subtle 
irony  to  the  mammoth  mass  of 
stone  as  “the  greatest  ruin  of  them 
all.” 

The  Colosseum  has  inspired 
reams  of  poetry  and  descriptive 
writing  through  the  centuries.  Its 
ancient  history  has  provided  Hol¬ 
lywood  with  many  movie  scripts, 
including  Academy  Aw  ard  w  inning 
films  such  as  “Spartacus,”  in 
which  dimple-chinned  Kirk  Doug¬ 
las  relived  the  plight  of  one  of  the 
most  famous  gladiators. 


That  was  an  era  w^hen  the  bloody 
and  brutal  combat  of  man-against- 
wild  beasts  and  man-against-man 
w'as  “sport/’ 

And  it  is  sport — certainly  less  ter¬ 
rifying — that  is  the  raison  d’etre  of 
the  Oahu  Stadium  presently  in 
construction  in  Hawaii.  The  $27 
million  structure  is  being  built  at 
the  hands  of  a  hundred  employees 
of  Hawaiian  Dredging  &  Construc¬ 
tion  Co. 

The  modern  stadium  is  a  dream- 
come-true  for  Hawaii’s  sports  fans 
who  have  w’aited  through  seven 
years,  and  hundreds  of  committee 
meetings,  political  decisions,  ne¬ 
gotiations,  and  planning.  The  newr 
structure  will  replace  the  ram¬ 
shackle  Honolulu  Stadium,  center 
of  major  outdoor  sports  since  the 
1930  s.  It  has  the  dubious  distinc¬ 
tion  of  late  of  being  called  “Ter¬ 
mite  Palace/’ 


Even  while  still  under  construc¬ 
tion,  Oahu  Stadium  in  Halawa  is 
drawing  praise. 

Hal  Wood,  sports  editor  of  the 
Honolulu  Advertiser,  hails  it  as 
“big  league  in  every  way  you  can 
think. 

“This  stadium  is  so  radical  in 
design  that  there  are  some  who  re¬ 
fuse  to  believe  it  will  work.  It’s  the 
only  real  multiple-purpose  stadium 
ever  to  be  built,”  wrote  Wood. 

Jack  Quinn,  whose  Pacific  Coast 
League  Hawaii  Islanders  will  have 
the  stadium  for  their  playpen,  sums 
up  his  feelings  in  a  single  state¬ 
ment:  “It  means  a  great  day  for 
Hawaii.” 


Wet  and  Wild 

Like  the  Colosseum  of  Rome, 
Oahu  Stadium’s  unique  feature  is 
its  total  convertibility  to  meet  the 
needs  of  different  events.  The  Col¬ 
osseum  had  water  channels  linking 
the  arena  to  aqueducts,  making  it 
possible  to  flood  the  field  for  mock 
naval  battles. 

For  Oahu  Stadium,  Charles 
Luckman  Associates,  architects, 
have  designed  a  stadium  that  will 
be  able  to  move  entire  grandstand 
sections  to  accommodate  either 
football  or  baseball  configurations. 
It  is  the  first  stadium  anywhere  to 
do  so  on  air  bearings. 

The  50,000-capacity  stadium,  lo¬ 
cated  east  of  Pearl  Harbor,  will  sit 
on  a  106-acre  site,  with  parking  for 
7,100  cars  and  70  buses.  It  will  set 
in  a  man-made  bowl  with  the  play¬ 
ing  field  approximately  35  feet  be¬ 
low  the  entry  level.  In  a  football 
configuration,  the  structure  will  be 
800  feet  long  by  600  feet  wide. 
Asa  baseball  facility,  it  will  be  800 
feel  by  800  feet.  The  top  of  the 
roof  will  be  146  feet  above  the 
field. 

Rome  s  Colosseum  stood  over 
150  feel  high.  The  huge  elliptical 
arena  sprawled  across  six  acres. 
The  enclosed  oval  arena  was  about 
one-third  of  a  mile,  measuring  287 
feet  in  length  by  180  feet  in  width. 
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Seating  capacity  was  50,000,  as 
Oahu  Stadium’s  will  be.  Statisti¬ 
cally,  the  Colosseum  measures  up 
to  the  Astrodome  in  Houston, 
Texas,  the  world’s  largest  indoor 
stadium. 


80  Ways  In  and  Out 

Although  no  one  knows  who  de¬ 
signed  the  Colosseum,  it  is  obvious 
that  the  ingenious  architects  con¬ 
sidered  the  spectators’  needs,  as 
did  Charles  Luckman  Associates 
for  Oahu  Stadium. 

At  the  ancient  arena,  arches  on 
the  ground  level  served  as  entry 
ways  to  the  interior.  There  were 
four  portals  and  76  numbered  en¬ 
trances.  Spectators  used  the  num¬ 
bered  entrance  corresponding  to 
the  number  on  their  ivory  tickets, 
then  walked  up  a  broad  staircase, 
and  on  to  a  numbered  landing  and 
numbered  seat.  This  entry-exit 
pattern  had  been  planned  so  care¬ 
fully  that  the  Colosseum  could  be 
emptied  in  ten  minutes.  (Handy  if 
the  lions  got  loose.) 

There  were  three  tiers  of  seating 
in  the  four-story  structure. 

Exalted  persons  of  rank  sat  in  a 
spacious  marble  terrace  that  cir¬ 
cled  the  arena.  These  royal  ring¬ 
side  seats  were  set  behind  a  pro¬ 
tective  wall. 

Above  them  were  tiers  of  more 
marble  seats  for  distinguished  pri¬ 
vate  citizens  of  the  middle  class, 
with  a  separate  section  for  slaves 
and  foreigners.  The  third  level  was 
for  women  and  the  poor.  On  the 
roof  of  this  gallery  were  stationed 
the  attendants  who  managed  the 
extensive  system  of  awnings, 
known  as  the  velarium ,  that 
shielded  spectators  from  rain  and 
sun. 

Thus,  the  Roman  spectators  set¬ 
tled  back  in  comfort  to  watch  the 
era’s  blood  baths  that  began  at 
dawn  and  sometimes  lasted  far  into 
the  night. 


(At  Oahu  Stadium,  results  of 
games  fans  will  see  won’t  be  as  “fi¬ 
nal.”  Scores  like  Lions  6,  Chris¬ 
tians  0,  are  not  expected.) 


People  Movers 

Hawaii’s  stadium  will  have  six 
main  entrances  and  50  exits.  Peo¬ 
ple  entering  the  stadium  will  use 
spiral  ramps  and  move  within  the 
stadium  to  their  seats  by  means 
of  other  ramps  and  concourses. 
There  will  be  an  escalator  on  each 
side  of  the  stadium  providing  27 
feet  of  vertical  travel;  two  eleva¬ 
tors;  and  eight  bridges. 

It’s  going  to  be  a  toss-up  which 
will  be  more  spectacular  at  the  new 
facility — the  games,  or  the  fully  au¬ 
tomatic,  intricate  mechanical  ma¬ 
neuvers  of  changing  the  stadium 
from  one  form  to  another. 

The  stadium  incorporates  sev¬ 
eral  innovative  engineering  fea¬ 
tures,  but  storage  and  movement 
of  the  eight  concrete- topped  steel 
bridges  are  especially  noteworthy. 
The  bridges  are  to  be  stored  for 
baseball  and  used  for  the  football 
configuration. 

How  does  one  get  eight  100-foot- 
long,  80,000-pound  bridges  out  of 
the  way  one  time  and  up  in  min¬ 
utes  another  time?  Easy. 

HD8cC  assistant  project  manager 
Jim  Perry  described  the  process: 

“The  bridges  will  be  stored  in  a 
nested  position  one  on  top  of  the 
other  in  sets  of  two  under  the  fixed 
stands.  To  move  them  from  the 
storage  position,  air  bearings  will 
be  employed  in  connection  with 
fork  lifts. 

“The  lift  mechanism  is  a  hy¬ 
draulic  air-operated  ram,  30  inches 
in  diameter,  that  is  housed  in  a  con¬ 
crete  and  steel  case  that  extends 
104  feet  underground. 

“In  a  retracted  position,  the  ram 
is  flush  with  the  concrete  runway 
surface  and  filled  with  1,275  gal¬ 
lons  of  hydraulic  oil.  To  actuate  the 
ram,  air  is  connected  to  the  top 


of  the  ram  and  introduced  under 
155  psi  pressure. 

“The  bridges  are  designed  so 
that  the  ram  runs  through  the  bot¬ 
tom  of  the  nested  bridges  and  lifts 
the  top  80,000-pound  bridge  86 
feet  into  the  air  at  five  feet  per  min¬ 
ute.  The  ram  then  retracts  and  a 
plate  is  placed  over  the  hole  of 
the  bottom  bridge.  That  bridge  is 
then  lifted  33  feet  into  position.  All 
bridges  are  fixed  in  position  by 
means  of  mechanical  pull.  Removal 
is  simply  a  reversal  of  the  process.” 

For  football,  Oahu  Stadium  will 
take  on  an  elongated,  oval  shape. 
For  baseball,  it  will  be  an  open- 
ended  double  horseshoe  configura¬ 
tion. 

Shapely  and  Smart 

There  will  be  fixed  grandstands 
at  either  end  of  the  stadium,  one  at 
the  north  (outfield)  end  and  the 
other  at  the  south  (infield)  end. 

In  between  these  grandstands 
will  be  four  movable  stands.  These 
stands  will  move  in  predetermined 
patterns  to  form  the  two  configura¬ 
tions.  They  will  swing  through  an 


arch  of  approximately  40  degrees, 
or  100  feet,  on  pivot  points  located 
on  the  fixed  stand. 

For  football,  there  will  be  28,000 
seats  situated  between  the  goal 
lines,  with  the  front  50-yard-line 
seat  about  45  feet  from  the  side 
lines. 

For  baseball,  there  will  be 
24,000  seats  along  the  foul  lines, 
13,000  of  them  between  first  and 
third  base. 

According  to  Perry,  an  avid 
baseball  fan,  “in  order  to  hit  a 
homerun  in  this  park,  it  will  take  a 
poke  of  321  feet  along  the  foul 
lines  and  420  feet  to  dead  center- 
field.  Batters  will  also  have  to  hit 
over  a  30-foot-high  screen  that  will 
be  located  at  centerfield.” 

Pick  a  Sport 

How  versatile  will  the  new  sta¬ 
dium  be?  If  the  minor  league  world 
series  had  been  scheduled  for  Oahu 
Stadium  last  year,  during  which 
time  local  schools  were  battling 
for  their  football  pennants,  here’s 
how  the  quick-change  stadium 
would  have  been  used: 

On  Friday  afternoon,  there 
would  be  a  high  school  football 
game.  Friday  evening,  a  world 
series  baseball  game  would  be 
played.  Saturday  afternoon,  base¬ 
ball  again.  That  evening,  the  Uni¬ 
versity  of  Hawaii  would  meet  an 
opponent  in  college  football.  Sun¬ 
day  afternoon  and  night,  more 
baseball. 

It  takes  only  20  minutes  to  move 
each  seating  section  into  place. 
Each  is  moved  sequentially.  If  all 
mechanisms  (seating  sections, 
bridge  lifts,  etc.)  move  at  the  de¬ 
signated  speeds,  HD&C  estimators 
say  it  will  take  2H  hours  to  make 
the  total  conversion  from  one  con¬ 
figuration  to  the  other. 

HD&C  was  successful  bidder  on 
all  three  phases  of  stadium  con¬ 
struction.  Phase  I  ($300,000) 


called  for  realignment  of  a  stream 
that  ran  through  the  property,  as 
well  as  moving  underground  utility 
lines.  Phase  II  ($1.3  million)  is  site 
development  of  102  acres.  Phase 
III  ($27  million)  is  the  stadium 
construction. 

Oahu  Stadium  will  be  built  of 
concrete  and  steel.  Fabrication  of 
the  weathering  and  non-weather¬ 
ing  steel  to  be  used  is  being  done 
in  Provo,  Utah  by  Mountain  State 
Steel,  under  contract  from  Haw'aii 
Welding.  The  first  shipment  to  Ha¬ 
waii  was  in  January  and  final  ship¬ 
ment  will  be  July  1973.  A  total  of 
11,000  tons  of  steel  will  be  used. 

There  will  be  27,000  cubic  yards 
of  concrete  in  the  structure. 
Bleacher  sections  for  lower  stands 
will  be  prestressed,  precast  con¬ 
crete  components. 

HD&C  is  expected  to  put  it  all 
together  in  350  working  days. 

Creating  the  Colosseum 

The  Colosseum  took  much 
longer,  24  years,  to  complete.  Con¬ 
struction,  directed  at  first  by  the 
Emperor  Vespasian,  began  in  72 
A.D.  Work  continued  under  his 
sons,  Titus  and  Domitian,  up  until 
96  A.D. 

The  ancient  amphitheater  was 
basically  an  interlocking  system  of 
vaulting  arches  and  hollow  shells. 
Apart  from  the  statues  that 
adorned  the  Colosseum,  externally 
it  was  severely  plain. 

Many  different  materials  went 
into  the  Colosseum,  but  huge  trav¬ 
ertine  blocks  were  used  for  the 
most  important  structural  func¬ 
tions.  The  outer  framework  and 
skeleton  of  the  interior  up  to  the 
second  story  were  built  of  traver¬ 
tine,  a  limestone  found  in  Tivoli. 
Softer  stones  and  concrete  com¬ 
pleted  the  structure. 

Peter  Quennell,  in  The  Colos¬ 
seum  wrote  that  the  builders  of  the 
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amphitheater  seemed  to  have  used 
the  same  principles  now  employed 
by  architects  who  work  in  steel 
and  ferroconcrete.  The  Colosseum 
masons  did  not  use  mortar;  they  in¬ 
serted  iron  clamps  to  hold  blocks 
in  place. 

The  Colosseum  had  a  skeleton 
framework  of  concentric  piers  and 
arches,  linked  to  travertine  rings 
with  a  series  of  connecting  lateral 
walls.  Walls  on  the  upper  floors 
were  made  of  brick  and  concrete; 
lower  floors  were  made  of  tufa  or 
volcanic  stone.  Vaults  were  con¬ 
structed  of  pumice  stone. 

Strictly  for  Looks 

The  fourth  story  of  the  Colos¬ 
seum  was  set  with  Corinthian  pi¬ 
lasters,  and  a  range  of  narrow 
quadrangular  windows  pierced  the 
wall  between  every  other  pair.  Su¬ 
perimposed  pilasters  gave  the 
structure  a  vertical,  upward  effect. 
Visitors  still  say  that  the  Colos¬ 
seum  towers  to  a  fantastic  and 
di/zy  height  because  of  the  illusion. 
The  sheer  size  of  the  famous  am¬ 
phitheater  inspired  awe. 

The  pilasters  were  actually  dum¬ 
my  columns,  which  emerged  partly 
from  a  wall  or  support  behind  it. 
They  contributed  to  the  appear¬ 
ance  of  the  building,  but  did  not 
give  any  actual  support.  There 
were  80  sets  of  these,  one  above 
the  other. 

The  Colosseum  today  contains 
barely  a  third  of  its  original  ma¬ 
terials.  It  was  used  as  a  “quarry” 
in  the  16th  and  1 7th  centuries 
when  stones  were  stripped  to  build 
churches  and  private  palaces  in 
Rome. 

Vet  it  remains  a  symbol  of 
Rome’s  eternity  and  its  people’s 
creative  genius.  The  famous  monu¬ 
ment  has  survived  repeated  van¬ 
dalism  and  looting,  several  major 
earthquakes,  lightning  strikes,  civil 
warfare,  the  tramping  of  genera¬ 


tions  of  tourists,  the  swirling 
stream  of  vehicles  that  move 
around  its  walls,  and  the  effects  of 
noxious  air. 


And,  12,000  miles  away  another 
arena  dedicated  to  sport,  but 
dressed  in  20th  century  creativity 
is  about  to  be  born. 


OAHU  STADIUM 

Location:  Halawa  district,  Oahu,  Hawaii. 

Year  started:  1972 

Year  to  be  completed:  197*4 

Size:  146  feet  high. 

800  by  800  feet  (baseball) 

800  by  600  feet  (football) 

Occupies  106  acres. 

Capacity:  50,000. 

Owner:  Slate  of  Hawaii 

Architect:  Charles  Luckman  Associates. 

General  Contractor:  Hawaiian  Dredging  8c  Construction  Co., 
division  of  Dillingham  Gorp. 

Structural  engineers:  Erkel-Greenfield  Associates  and 
T.Y.  Lin  Hawaii  Inc. 

Steel  fabricators:  Mountain  States  Steel,  division  of  Diversified 
Earth  Sciences  CO.  (under  contract  to  Hawaii  Welding.) 
Landscaper:  Philip  P.  Minn 
Principal  HD&C  personnel: 

Gordon  Scruton,  construction  manager 
Frank  A.  Gould,  project  manager 
James  R.  Perry,  assistant  project  manager 
Jack  H.  Hussey,  senior  project  engineer 
Stan  Yagi,  superintendent-building 
Ernest  Souza,  superintendent-site  work 
Stan  Osada,  superintendent-bridges 
Steve  Zachman,  superintendent-piledriving 

COLOSSEUM 
(Flavian  Amphitheater) 

Location:  Rome,  Italy.  On  site  of  lake  that  once 
beautified  gardens  of  Nero’s  Golden  House. 

Year  started:  72  A.D. 

Year  completed:  96  A.D. 

Size:  Four  stories,  150  feet  high. 

Arena  620  by  513  feet 
Occupied  six  acres. 

Capacity:  50,000 

Owner:  Citizens  of  Rome 

Built  by:  Slaves  and  Jewish  prisoners  of  war. 

Architect:  Unknown 
Landscaper:  Probus 

Principal  creator:  The  Flavian  Emperors  Vespasian, 

Titus  and  Domitian. 


rot?!?  AIR  FILM  APPLICATION  ANALYSIS 

■  SANTA  6AHBARA.  CALIFORNIA  93106  ■  TELEPHONE  (806)  968-1638 


CUSTOMER 

DAT E.  . 

STREET  _ _ 

ROLAIR  PIPPEIINTATIVE 

C  OMPA  NY_ _ 

C,TY - - -  STATE  ZIP 

SALESMAN 

"OLAlR  IDENTIFICATION  NUMBER 

FOR  ADDITIONAL  INFORMATION  CONTACT: 

NAME - - -  pwnwp 

CU1TOMIR  IDENTIFIC  ATION  NUMBER 

TYPE  OF  INFORMATION  DESIRED 

|  j  FEASIBILITY  STATEMENT  ONLY  Q  BUDGETARY  ESTIMATE  Q  COMPLETE  TECHNICAL  PROPOSAL 

I  ]  CONCEPT  INFORMATION  ONLY  |"I]  FIRM  PRICE  QUOTATION 

TASK  TO  BE  PERFORMED 

TYPE  OF  LOAD  _ _ _ _ 

PURPOSE  OF  MOVE  _ _ 

DISTANCE  OF  MOVE - FREQUENCY  OF  MOVE _ 

SETS  OF  EQUIPMENT  REQUIRED _ _ DELIVERY  REQUIRED _ 

ADDITIONAL  COMMENTS  &  DESCRIPTION 


SKETCH  OF  OPERATION 


LOAD  DESCRIPTION 

ARE  DRAWINGS  OR  PHOTOS  ENCLOSED? _  _ 

WEIGHT _ _ _ 

DESCRIPTION  OF  LOAD  INTERFACE  WITH  ROLAIR  EQUIPMENT 


ADDITIONAL  COMMENTS 


(SHOW  THREE  VIEWS,  DIMENSIONS  AND  CENTER  OF  GRAVITY  LOCATION) 

LOAD  PLACEMENT 

|  I  AIR  film  EQUIPMENT  TO  BE  INSTALLED  PERMANENTLY  UNDER  LOAD 

* _ 1  AIR  FILM  TO  BE  FLOATED  UNDER  LOAD  UNIT  WITH  PICK-UP  CAPABILITY 

1  LOAD  TO  BE  PLACED  ON  AIR  FILM  EQUIPMENT  BY  OTHER  MEANS: 


ADDITIONAL  COMMENTS: 


PRIME  MOVER 

1 _ !  MANPOWER  0  ROLAIR  ON-BOARD  DRIVE  UNIT  0  ROLAIR  DETACHABLE  TUGGER 

0  ROLAIR  TO  FURNISH  TOW  VEHICLE  0  CUSTOMER  TO  FURNISH  TOW  VEHICLE 

OTHER: _ 1 _ 

COMMENTS: _ _ 


AIR  SOURCE 

FACILITY  SUPPLY:  COMPRESSOR  RATING: _ SCFM  @ _ PSI. 

AIR  RECEIVER  CAPACITY: _ CU.  FT.  FREE  AIR  @ _ PSI; 

OR _ CU.  FT.  VOLUME:  OR _ GALS.  VOLUME. 

MAIN  LINE: _ "PIPE  X _ '  LONG.  DROPS: _ "  PIPE  X _ '  LONG. 

HOOK  UP: _ "PIPE  SIZE;  OR _ _ (TYPE)  VALVE _ (MFG.); 

OR _  (MFG.)  QUICK  COUPLER  NO _ ;  OR _ (MFG.) 

REGULATOR  MODEL  NO _ _  MEASURED  MAIN  LINE  MINIMUM 

PRESSURE: _ PSI.  AMOUNT  OF  AIR  CONSUMED  BY  OTHER  FUNCTIONS: _ SCFM; 

BALANCE  AVAILABLE  FOR  AIR  FILM  EQUIPMENT _ SCFM. 

!  I  ROLAIR  TO  PROVIDE  AIR  SOURCE:  0  STANDARD  STATIONARY  COMPRESSOR  O  MOBILE  COMPRESSOR 

0  OTHER _ 


ROLAIR  EQUIPMENT  OF  INTEREST  (see  rolair  catolog) 

0  STANDARD  TRANSPORTERS:  D  PI  0  R3  0  R4  0  B6 
0  TRANSPORTER  ACCESSORIES:  0  DRIVE  UNIT  0  FIXED  CONTROL  HANDLE 

0  GUIDE  WHEEL  0  REMOTE  CONTROL  UNIT  0  HANDLE  BAR  0  TOW  BAR 
0  TRANSIT  WHEELS  0  HOSE  REEL  0  LIFTERS  0  SKID  ADAPTERS 
0  SPECIAL  SUPERSTRUCTURE  0  SAFETY  QUICK  COUPLER 
0  ST  BEARINGS  0  SJ  BEARINGS  0  ELECTRIC  TRANSPORTERS 
ALTERNATIVE  TO  USING  AIR  FILM 


TYPE  OF  EQUIPMENT _ _ _ 

COST  OF  EQUIPMENT _ _  COST  OF  INSTALLATION 

LEAD  TIME _ DISADVANTAGES: _ 


FLOOR  SURFACE  (photographs  are  helpful) 

TYPE  AND  TEXTURE:  □  new  floor  □  old  floor,  age _ years. 

□  CONCRETE: 

[H  UNSEALED  d  SEALED  D  SEALED  TO  SHEEN 

□  VERY  SMOOTH  □  MODERN  WAREHOUSE  TEXTURE  □  SLIGHT  ROUGHNESS 
I  I  DEGRADED  Q  DEGRADED  WITH  AGREGATE  SHOWING 

I  I  SIDEWALK  TEXTURE  CD  HIGHWAY  TEXTURE 

□  ASPHALT: 

I  I  VERY  SMOOTH  (NO  AGREGATE  SHOWING)  □  MEDIUM  AGREGATE  SHOWING 

□  ROUGH  AGREGATE  SHOWING  □  UNSEALED  □  SEALED 

□  STEEL  PLATE: 

□  CLEAN  □  PAINTED:  □  SMOOTH  □  ROUGH  □  RUSTY 

I  I  DIAMOND  PLATE  OR  EQUIVALENT 

□  OTHER:  (describe) - — - 


EXPANSION  ft  CONSTRUCTION  JOINTS: 

I  I  NOT  FILLED  FLUSH: _ L'  DEPTH _ '  LINEAL  FOOTAGE 

I  I  FILLED  FLUSH  -  DESCRIBE  MATERIAI - 

CRACKS: _ "  average  width; _ :*  average  depth; 

_  _  _ total  lineal  footage 

HOLES:  (spall  marks,  drains,  etc.)  □  MANY  n  FEW 

SIZE  (DESCRIBE)  .  - - — - 

LEVELNESS:  slope _ in  io  feet;  or - %. 

UNDULATIONS: _ —I'  IN  10  FEET. 

OBSTACLES:  (rails,  protrusions,  etc.)  describe - 

SURFACE  CLEANLINESS:  □  very  clean  □  dirt 

G  SOLID  DEBRIS  (DESCRIBE) - - - 

□  LIQUIDS  (DESCRIBE) - — — - 

ADDITIONAL  COMMENTS: - - - 


ROtAIR  FORM  AA  1172 
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|  ■  SYSTEMS.  INC 

REPRINT  OF  ARTICLE  APPEARING 
IN  NOVEMBER  -  DECEMBER  ISSUE 
OF  ” PACIFIC  FACTORY <f 


Air  film  system 
for  transporting 
heavy  workpieces 

Machine  utilization  Is 
said  to  Increase  30% 


Wofkpi»c*»  can  be  «etup  away  from  the  machine  tool*,  floated  into 
place  and  accurately  positioned  with  the  Omni-Mobile  Bed  Plate 
System.  It  is  said  to  permit  a  30  percent  increase  in  machine  tool 
utilization. 


Machine  downtime  for  workpiece 
setup  lias  been  a  continuing  problem 
in  machining  operations.  Typically,  in 
milling,  boring  and  drilling  operations, 
machine  utilization  is  under  50  percent. 

A  newly  developed  workpiece  trans- 
Itorfer  system  that  floats  on  air  is  intended 
to  increase  machine  productivity  up  to  80 
percent  machine  utilization  or  more. 

Developed  by  Rolair  Systems,  Inc., 
Santa  Barbara,  the  Omni-Mobile  Tool 
Bed  Plate  system  combines  an  air  film  sys¬ 
tem  for  transporting  castings  and  similar 
workpieces  with  flush-to-floor  docking 
points  for  precise  alignment  at  the 
machine. 

With  the  Rolair  Omni-Mobile  Bed 
Plate  system,  the  workpiece  is  setup  away 
from  the  machining  operations  on  a  spe¬ 
cially  machined  transporter.  After  setup, 
the  transporter  is  floated  on  air  to  the 
machine  and  is  precisely  positioned  on  the 
docking  points. 

In  subsequent  operations,  as  a  machin¬ 
ing  step  is  completed,  the  transporter  can 
be  rotated.  For  example,  it  could  be  ro¬ 
tated  Jftff  for  machining  on  the  opposite 
face  of  the  workpiece.  Or,  the  transporter 
can  lie  floated  to  another  machine  within 
the  machine  tool  complex.  In  this  situa¬ 
tion,  a  second  transporter  with  a  new 
workpiece  from  the  setup  area  can  be 
positioned  at  the  first  machine  in  minutes. 

The  repeatable,  precise  positioning  pos¬ 
sible  at  various  machine  tools  permits  a 
manufacturer  to  use  a  scries  of  less  expen¬ 
sive  single-function  machine  tool*  rather 
Ilian  machining  centers  that  incorporate 
multiple  machining  operations  and  re¬ 
quire  costly  setup  times. 

According  to  Robert  B  Keiding,  vice 
president  of  Rolair,  "litis  approach  now 
makes  It  possible  for  a  machine  tool  to  Ik 
used  to  lull  capacity  No  longer  Is  costly 
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machining  time  lost  because  of  setup  de¬ 
lays,  or  lost  while  waiting  for  overhead 
crane  availability.  The  result  is  a  much 
higher  rate  of  productivity." 

The  Rolair  transporter  used  in  the 
Omni-Mobile  Bed  Plate  system  resembles 
a  standard  machine  tool  bed  plate.  It  has 
standard  1-inch  T-slotson  12-inch  centers 
fkeyslots  and  other  spacings  available). 
Mounted  in  the  slots  are  key-type  fixtures 
which  are  used  to  locate  and  hold  the 
workpiece. 

Once  a  workpiece  has  been  setup  on  the 
transporter,  the  air  film  system  is  activated 
using  the  standard  shop  air  supply.  Key  to 
the  air  film  system  are  the  air  bearings 
located  underneath  the  transporter. 

TTic  air  bearings  operate  on  a  rather 
simple  principle.  A  thin  film  of  air  be¬ 
tween  the  load  and  the  floor  serves  as  a 
lubricant  and  virtually  eliminates  friction 
which  results  in  almost  effortless  move¬ 
ment  of  even  the  heaviest  loads. 

An  air  bearing  resembles  a  saucer-like 
disc  and  is  a  specially  compounded  elas¬ 
tomeric  compliant  diaphragm.  When  air 
is  fed  into  the  bearing,  it  inflates,  a  shallow 
bubble  of  air  is  trapped  and  the  load  is 
lifted  slightly.  As  the  air  flow  continues, 
the  bearing  design  permits  air  to  "leak" 
evenly  around  the  edges  and  the  load  is 
then  supported  on  a  thin  film  of  air.  Fric¬ 
tion  is  virtually  eliminated  and  the  load 
can  be  moved  with  little  effort  in  any  hori¬ 
zontal  direction  achieving  "omni-mobtfe" 
characteristics. 

With  the  Rolair  Mobile  Bed  Plate  sys¬ 
tem,  the  setup  workpiece  is  floated  from 
the  setup  area  onto  flush-to-floor  docking 
points  adjacent  to  the  machine  tool.  A 
built-in,  directional  air-powered  drive  sys¬ 
tem  provides  propulsion. 

The  transporter  is  then  precisely 
positioned  using  tapered  shot  pins  which 


engage  receptacles  located  in  the  docking 
area.  When  the  air  supply  is  turned  off,  the 
transporter  gently  settles  onto  precisely 
leveled  machined  rest  pads  located  on  the 
undercarriage  of  the  transporter  and  on  the 
docking  points.  This  keeps  the  transporter 
and  workpiece  in  a  precise,  repeatable  pos¬ 
ition  in  the  X,  Y  and  Z  axis.  Positioning 
within  .001  inch  is  possible. 

During  machining  operations,  it  it  is 
necessary  to  reposition  the  workpiece,  the 
air  supply  is  simply  reactivated  and  the 
transporter  can  be  positioned  within  mi¬ 
nutes  for  the  next  operation. 

When  the  machining  operation  is  com¬ 
plete,  the  transporter  is  floated  away.  In 
the  meantime,  any  other  workpieces  can 
be  readied  for  machining  on  other  Rolair 
transporters  in  a  “staging  area"  away  from 
the  machine.  Standard  capacities  range 
from  7.5  to  300  tons. 

Propulsion  is  provided  by  two  or  more 
directional  drive  wheels  located  under¬ 
neath  the  transporter  that  are  driven  by  air 
powered  motors.  The  operator  can  control 
the  speed  of  movement  from  0  to  120  feet 
per  minute.  Also,  the  operator  can  retract 
the  wheels  when  precise,  manual  position¬ 
ing  of  the  transporter  over  the  shotpin  re¬ 
ceptacles  is  required. 

The  control  console  used  with  the 
Mobile  Bed  Plate  system  can  be  positioned 
on  any  part  of  the  transporter  providing  the 
operator  with  an  unobstructed  view  for 
guiding  the  transporter.  Or,  the  control 
console,  because  of  its  umbillical  nature, 
can  be  detached  from  the  transporter  and 
used  as  a  portable  device. 

For  further  information  on  the 
Omni-Mobile  Machine  Tool  Bed  Plate 
system,  may  be  obtained  from  Rolair  Sys¬ 
tems,  Inc.,  P.O.  Box  30363,  Santa  Bar¬ 
bara,  CA  93105. 
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Making  it  really  easy 
to  position  9!/2-ton  loads 


Air-film  dollies  that  position  19.000- 
lb  jet  fighters  have  cut  handling  time 
and  provided  a  safer  testing  environ¬ 
ment  for  Vought  Aeronautics  Div., 
LTV  Aerospace  Corp.,  Dallas. 

To  help  maneuver  the  aircraft  into 
position  for  final  outfitting,  the  com¬ 
pany  uses  three  air  bearings  (Rolair 
Systems  Inc.)  which  are  connected  to 
a  T-shaped  dolly. 

Simple  “on-off”  air-valve  controls 
for  the  air  bearings  are  operated  by 
a  single  employee.  The  bearings  are 
equipped  with  their  own  stabilizing 
chamber  which  eliminates  any  throt¬ 
tling  of  incoming  air.  Air  pressure  is 
supplied  at  75  psig  from  standard  1- 
inch  air  lines. 

The  air  bearings  have  elastomeric 
diaphragms  that  are  inflated  during 
operation.  Controlled  leakage  creates 
a  layer  of  air  between  the  bearing  and 
floor. 

Although  one  man  can  easily  push 
the  9^-ton  jet,  supported  only  by  the 
air  dolly,  three  men  usually  hand-ma¬ 
neuver  the  aircraft. 


In  most  instances,  the  air  dollies  are 
used  with  an  overhead  crane.  This  in¬ 
sures  fine  positioning  of  the  aircraft 
for  outfitting  and  testing  of  gears, 
wheels,  and  other  operational  and 
emergency  devices. 

“We  feel  it’s  safer  to  have  the  air¬ 
craft  on  an  air  dolly  during  the  test¬ 
ing  of  operational  equipment.  Previ¬ 
ously  we  used  hand-operated  jacks 


and  there  always  was  the  chance  the 
aircraft  would  jump  these  jacks,”  says 
Phil  Spaulding,  manufacturing  engi¬ 
neer. 

Six  of  the  air  film  dollies  have  been 
in  use  for  nearly  two  years.  In  that 
time  only  four  diaphragms  have  been 
replaced  even  though  they  must  resist 
abrasions  and  tears  caused  by  screws, 
bolts,  and  bits  of  metal. 


aircraft  easily  but  three  are  used  for  exact  positioning. 
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Case  Study  No.  106 


MOVEMENT  OF  2,000,000  VOLT  TEST  TOWER 


Two  million  volt  test  tower  with  extremely  high  center 
of  gravity  is  moved  on  four  ROLAIR  44S  air  bearings 
which  are  supplied  with  air  from  a  standard  industrial 
compressor. 


Two  men  easily  move  tower  omnidirectionally  through¬ 
out  manufacturers’  and  users’  facility. 


romir  Case  Study  No.  106 


PROBLEM 

Economic  movement  of  very  large,  expensive  and  delicate  electrical  equipment 
during  manufacture,  test  and  installation.  Equipment  is  more  than  five  times  higher 
than  it  is  wide.  Weights  exceed  50,000  pounds. 

Methods  considered  were: 

•  Wheeled  Dolleys  —  Difficult  to  move  and  maneuver.  Create  shock  jolting 
to  the  delicate  equipment. 

•  Rail  System  —  Expensive,  inflexible  routing,  creates  shock  jolting  to 
equipment. 

•  Air  Film  System  —  System  selected. 

SOLUTION 

ROLAIR  provided  a  system  incorporating  four  44  S  structural  air  bearings 
interconnected  by  a  hose  manifold  and  powered  by  standard  shop  air. 

RESULTS 

•  Labor  Reduction  —  Two  men  were  able  to  move  the  equipment  through¬ 
out  the  production  area. 

•  Flexibility  —  The  extremely  bulky  towers  were  moved  easily  through 
confined  areas  using  the  omnidirectional  feature  of  air  film. 

•  Capital  Equipment  Investment  —  Capital  equipment  investment  was  low 
and  equipment  can  be  used  over  and  over  on  a  variety  of  jobs. 

•  No  Facility  Damage  —  ROLAIR  bearings  can  move  heavy  machinery 
without  floor  damage  of  any  degree. 

Customer  reports  “these  air  bearings  are  used  with  great  success  on  the  above 
mentioned  installation  and  can  also  be  installed  on  other  equipment  such  as  high 
voltage  rectifiers  or  testing  transformers.  It  is  our  intention  to  introduce  the  air 
film  system  as  a  standard  solution  to  our  customers  for  our  movable  high  voltage 
test  equipment. " 


P.  O.  BOX  30363,  SANTA  BARBARA,  CALIFORNIA  93105 


PHONE  (805)  964-3508 


1 1  Case  Study  No.  107 

SYSTEMS,  INC. 


MOVING  AUDIENCES  ON  TELEVISION 


Each  Saturday  night,  the  entire  audience  is  moved  on  the 
Andy  Williams  Show  on  bleachers  floating  on  ROLAIR  ST 
Series  bearings. 


The  ROLAIR  bearings  receive  air  from 
bottles.  Operator  is  shown  preparing  to 
move  the  audience  on  air. 


Two  men  —  one  at  each  end  of  the 
bleachers  —  move  the  audience  while 
the  show  continues. 


Photos  courtesy  of  NBC-TV 
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PROBLEM 


Andy  Williams  wanted  a  permanent  orchestra  section  on  stage  at  all  times 
and  audience  seating  that  would  allow  him  to  work  “in  the  round.”  The  problem 
boiled  down  to  how  to  have  an  orchestra  set,  intimate  audience  seating,  and  still 
have  room  for  large  production  numbers  all  within  the  confines  of  a  television  studio. 

SOLUTION 

ROLAIR  ST  bearings  were  chosen  to  economically,  quietly  and  easily  move 
two  half  moon  seating  sections  into  various  positions  during  the  production.  Com¬ 
pressed  air  bottles  were  used  as  a  convenient  and  quiet  source  of  air. 

RESULTS 

•  Economy  —  Six  standard  ST  Series  air  bearings  move  each  section  for  a 
cost  of  less  than  $500. 

•  Flexibility  —  Two  men  can  move  a  section  in  any  direction  without  any 
facility  modification. 

•  No  Facility  Damage  —  ROLAIR  bearings  float  over  the  studio  floors  with¬ 
out  mark. 

•  Versatility  —  The  ROLAIR  bearings  can  be  used  to  move  a  variety  of 
loads  in  addition  to  the  seating  sections. 

“When  a  script  calls  for  a  production  number,  the  stage  hands  throw  a  switch 
and  turn  their  airborne  audience  to  face  the  other  end  of  the  studio  .  .  .  even  visiting 
Astronaut  John  Glenn  tried  it  out  and  found  himself  back  in  orbit  again.” 

Los  Angeles  Herald-Examiner 
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Case  Study  No.  101 A 


MODULAR  HOME  PRODUCTION  LINE 


Factory  built  home  modules  moving  down  production  line  on  ROLAIR  air  film 
equipment.  Each  16,000  pound  unit  is  moved  by  two  men  exerting  a  combined 
force  of  approximately  16  pounds. 


ST  Series  ROLAIR  bearing  shown  installed.  Bear¬ 
ing  need  not  be  attached  to  load. 


Old,  rough  warehouse  floor  improved  only 
along  path  of  air  bearings  (Note  parallel  lines). 


PROBLEM 

Economic  movement  of  factory  built  home  modules  weighing  from  a  few  thou¬ 
sand  pounds  at  the  beginning  of  the  line  to  ultimate  weight  ranging  from  10,000 
to  30,000  pounds  and  over  down  a  production  line. 

Methods  considered  were: 

•  Rail  Systems  —  Expensive,  inflexible  and  difficult  to  move. 

•  Caster  System  —  High  rolling  forces  require  excessive  manpower  to  move. 

•  Crane  System  —  Very  expensive,  inflexible,  and  limited  to  one  unit  move¬ 
ments. 

•  Air  Film  System  —  Selected  approach. 

SOLUTION 

ROLAIR  supplied  catalog  equipment  consisting  of  eight  18”  ST  Series  com¬ 
pliant  air  bearings  and  one  interconnecting  air  manifold  per  home  module.  Avail¬ 
able  shop  air  was  utilized  to  operate  bearings  —  50  psi  at  60  cfm.  Floor  surface 
was  sealed  by  customer's  maintenance  personnel,  but  only  in  narrow  track  over 
which  the  ROLAIR  bearings  traveled.  ROLAIR  floor  sealer  R-1136  was  applied  at 
very  low  cost. 


RESULTS 

•  Labor  Reduction  —  Eliminated  ten  men  during  station-to-station  move¬ 
ment  phases.  ROLAIR  System  allowed  two  men  to  effortlessly  move  each 
module. 

•  Capital  Equipment  Investment  —  Capital  equipment  investment  was  sub¬ 
stantially  lower  than  other  feasible  alternatives. 

•  Production  Line  Flexibility  —  Omnidirectional  characteristic  of  ROLAIR 
bearings  permits  rerouting  of  production  line  without  any  facility  modifi¬ 
cation  or  extra  cost. 
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Air  cushion  helps  move  beer  equipment 


Reprint  From 
BEVERAGE  INDUSTRY 
August  24 ,  1973 

■  When  a  major  brewery  decided  to  ex¬ 
pand  its  brewing  and  can  packaging  facil¬ 
ity,  one  important  prerequisite  was  that 
the  expansion  activities  not  interfere  with 
normal  operations. 

However,  with  the  expansion  area 
located  within  the  brewery’s  present  facil¬ 
ity,  a  problem  developed  as  the  canning, 
packaging  and  processing  machinery 
being  installed  in  the  expansion  area  had 
to  move  about  1500  feet  through  the 
heart  of  the  facility.  Involved  were  ap¬ 
proximately  thirty  machines  weighing  be¬ 
tween  15,000  and  50,000  pounds  and 
ranging  in  size  up  to  25-feet-by-12-feet. 

According  to  William  Braden,  re¬ 
gional  manager  for  American  Can  Com¬ 
pany’s  packaging  systems  division  which 
supplied  the  packaging  and  processing 
machinery,  “We  were  faced  with  a  poten¬ 
tially  expensive  problem.  The  route 
through  the  plant  was  not  direct.  We  had 
to  move  through  aisles  and  work  areas 
with  several  90-degree  turns  with  little 
room  tor  manuevenng.  And,  as  we  had  to 
pass  below  overhead  conveyors,  we 
couldn't  use  an  overhead  crane.” 

Braden  explained  an  additional 
problem  was  that  the  route  was  not  the 
same  for  each  machine.  “As  we  moved 
each  machine  into  the  plant,  we  needed  to 
use  different  routes  through  the  aisles  and 
available  areas  to  minimize  any  disrup¬ 
tion  of  the  plant’s  operation.** 

Being  used  to  move  the  machinery 
through  the  maze  of  aisles  and  machinery 
are  four  standard  air  bearings  manufac- 


A  portable  air  compressor  provides  the  air 
source  for  the  air  bearings  as  the  massive 
filter  is  moved  down  the  aisle. 


Only  two  men  are  required  to  manuever 
one  of  the  30  canning  and  processing 
machines  around  a  corner  on  the  way  to 
the  installation  site  in  the  plant. 


The  air  bearings  which  create  a  thin  cush¬ 
ion  of  air  beneath  the  machine  make  it 
easy  to  position  them  into  the  precise  spot 
where  they  will  be  required. 

tured  by  Rolair  Systems.  Inc.,  Santa  Bar¬ 
bara,  California. 

“Air  bearings  were  the  only  practical 
answer,”  said  Braden.  “We  had  experi¬ 
mented  using  a  wheeled  vehicle,  but  it 
took  us  seven  hours  to  move  one  machine 
through  the  plant.  With  air  bearings,  we 
can  move  a  machine  in  about  one  hour.” 

Manueverability  was  another  problem 
solved  with  air  bearings.  “We  found  that 
we  couldn’t  get  the  machines  around  tight 
corners  with  a  wheeled  or  roller-type 
vehicle.  The  air  bearings  allow  us  to 
manuever  with  little  difficulty,”  Braden 
said. 

The  Rolair  air  bearings  being  used  by 
American  Can,  operate  on  a  rather  simple 
principle.  A  thin  film  of  air  between  the 
load  and  the  floor  will  act  as  a  lubricant 
and  will  virtually  eliminate  friction  and 
will  provide  almost  effortless  movement 
of  the  load. 

The  air  bearing  resembles  a  saucer-like 
disk  and  is  a  specially  compounded  elas¬ 
tomeric  compliant  diaphragm.  When  air 
is  fed  into  the  bearing  from  an  ordinary' 
air  compressor,  the  bearing  inflates,  a 
shallow  bubble  of  air  is  trapped  and  the 
load  is  lifted  slightly.  As  the  air  flow  con¬ 
tinues,  the  bearings  are  designed  so  that 
air  “leaks”  evenly  around  the  edges  and 
the  load  is  then  floated  on  a  thin  film  of 
air.  Friction  is  virtually  eliminated  and 
the  load  can  be  moved  in  any  horizontal 
direction. 

Another  problem  solved  through  the 
use  of  the  air  bearings  was  concern  about 
the  load  bearing  on  the  concrete  floors  in 
an  area  where  the  load  had  to  pass  over 
several  hundred  feet  of  a  tunnel  system. 

Braden  said,  “If  we  used  a  wheeled  or 
roller  system,  we  were  concerned  as 
weight  distribution  would  be  concen¬ 
trated  on  the  point  where  the  roller  met 
the  floor.  And,  we  felt  that  the  load 
bearing  would  be  too  great  on  the  struc¬ 
tural  members  of  the  tunnel.” 

With  the  Rolair  bearings,  the  down¬ 
ward  force  exerted  on  the  floor  is  distrib¬ 
uted  over  a  broad  area  reducing  weight 
distribution.  And,  the  bearings  can  be 
strategically  located  to  minimize  load  dis¬ 
tribution.  Another  advantage  was,  as  the 
load  is  floated,  there  was  no  danger  of  the 
load  chipping  the  concrete  finish. 


The  air  bearings  are  located  under  the 
machine  at  the  loading  dock.  As  each 
bearing  can  be  individually  positioned, 
and  type  of  configuration  is  possible  to 
handle  different  sized  and  shaped  loads. 
The  machine  is  simply  jacked-up  and  the 
bearings  slid  underneath.  As  the  bearings 
have  structural  steel  caps,  they  can  be 
placed  under  the  frame  of  the  machine 
without  shoring  up  the  frame. 

At  the  brewery,  a  lift  truck  is  used  to 
tow  the  machines  once  they  are  on  the  air 
bearings.  A  portable  air  compressor  is 
used  as  the  air  source.  Braden  explained, 
“Even  though  two  or  three  men  could 
easily  push  the  load,  we  felt  it  would  be 
easier  to  tow  it.  We  use  men  only  in 
special  situations.” 

A  concern  that  the  engineers  had  in  the 
beginning  was  the  ability  of  the  air 
bearings  to  operate  on  the  different  types 
of  floors  in  the  brewery.  The  floors  are 
normal  warehouse  floors. 

According  to  Braden,  “We  didn’t  use 
any  special  sealants  and  even  didn’t 
bother  to  fill  the  cracks.  And,  the  final 
destination  of  the  machines  is  in  an  area 


Beer  can  tin  sheets  were  used  to  overcome 
seam  between  concrete  and  paver  tile. 

where  the  floor  is  constructed  of  paver 
tile.  Because  of  the  many  seams  between 
bricks,  it  is  not  the  type  of  surface  you 
would  normally  select  for  an  air  bearing 
application.” 

During  the  moving  of  the  machines,  no 
problems  were  encountered.  Even  on  the 
tile  floor  which  had  other  disadvantages 
for  an  air  bearing  such  as  drainage  areas 
that  had  a  compound  angle  and  slope  of 
3-to-4  inches  in  10  feet,  the  air  bearings 
performed  without  problems.  At  one 
point  where  the  tile  floor  met  the 
concrete,  there  was  a  seam  that  presented 
a  problem.  But,  this  was  solved  by  placing 
ordinary  beer  can  tin  sheet  over  the  seam 

“The  Rolair  air  bearings  uere  even 
helpful  when  the  machine  arrived  in  the 
expansion  area,”  Braden  explained.  Be¬ 
cause  you  can  precisely  position  awkward 
loads  on  air,  it  was  simple  to  float  the 
load  into  its  final  position  and  simply 
remove  the  air  bearings.*’ 

The  success  that  American  Can  and  the 
brewery  has  had  with  the  air  bearings  was 
demonstrated  when  the  brewery  decided 
to  keep  them  as  maintenance  tools. 
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Portable  Overhead  Crane  Floats 

A  MOBILE  OVERHEAD  CRANE 
unit  that  floats  on  a  thin  film  of  air 
has  been  developed  by  Rolair  Sys¬ 
tems,  Inc.,  Santa  Barbara,  CA. 
Supported  on  air  bearings 
mounted  at  its  base,  the  Omni- 


on  Air  Film 

Mobile  crane  is  claimed  to  provide 
flexibility  of  movement  that  is  not 
possible  with  conventional  travel¬ 
ing  cranes,  resulting  in  significant 
cost  savings.  Standard  models  in¬ 
clude  a  gantry-type  crane  with 


Floated  on  base-mounted  air  bearings,  overhead  traveling-bridge  type  crane,  carry¬ 
ing  a  4000- lb  load,  is  easily  moved  by  two  men.  Because  of  its  freedom  of  move¬ 
ment,  the  crane  can  be  moved  around  obstacles  and  positioned  anywhere 


traveling  hook  and  a  traveling 
bridge  type.  Load  capacities  range 
from  5  to  30  tons;  however,  units 
with  greater  capacities  can  be  en¬ 
gineered  to  meet  specific  require¬ 
ments. 

The  air  bearings  used  to  support 
the  crane  have  an  elastomeric  dia¬ 
phragm  that  inflates  when  com¬ 
pressed  air  is  introduced  from  ei¬ 
ther  the  standard  shop  supply  or  a 
separate  compressor.  This  air  es¬ 
capes  around  the  bearing  perime¬ 
ter,  forming  a  thin  lubricating  film 
that  lifts  the  crane  slightly  and 
virtually  eliminates  friction,  mak¬ 
ing  it  possible  to  relocate  the  crane 
easily  by  pushing  it  to  a  new  Joca- 


Gantry-type,  air-supported  crane  is  used 
to  move  a  4000-lb  load  onto  a  flatbed 
truck  parked  in  a  plant  yard.  Use  of  the 
crane  is  not  restricted  to  any  location 
inside  or  outside  the  plant  as  long  as 
the  surface  is  capable  of  supporting  the 
load  and  handling  the  air  film. 


tion.  Because  of  the  ease  with 
which  it  can  be  moved,  the  crane 
can  be  precisely  positioned  any¬ 
where  inside  or  outside  the  plant. 
Brakes  are  not  necessary  to  hold 
the  crane  in  position;  when  air  is 
turned  off,  the  crane  base  settles  to 
the  surface  underneath  and  rests 
solidly  on  specially  designed  sup¬ 
port  points. 

This  feature  of  portability  offers 
some  practical  benefits.  For  exam¬ 
ple,  if  a  company  is  using  a  leased 
facility,  the  installation  of  a  con¬ 
ventional  overhead  crane  system 
represents  a  nonremovable  im¬ 
provement  and,  thus,  a  nonrecov- 
erablc  capital  investment.  With  the 
portable  crane,  if  the  company 
moves,  it  can  take  the  crane  along. 
In  addition,  the  crane  can  be  easi¬ 
ly  moved  between  bays  or  out  to 
the  plant  yard,  and  its  installation 
docs  not  involve  the  structural 
costs  associated  with  conventional 
overhead  crane  systems. 
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OVER-ALL  TRANSPORTER 


®  16 ,000  Pound  Capacity 
®  17  Foot  High  Load 
e  Industrial  Battery  Powered 

•  Retractable  Pivot  Wheel 

•  Deadman  Remote  Control 


CONTROL  PANEL 

©  Retractable  Pivot  Wheel 
®  Load  Platform  Lift 
•  High  and  Low  Speed  Air 


LOAD  PLATFORMS 


®  Air  Cylinder  Operated 
•  Shown  in  Raised  Position 


BATTERY  POWERED  TRANSPORTER 
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GUARANTEE 


4  W'J 
! 


LWe  guarantee  for  a  period  of  twelve  months  after 
■date  of  shipment  all  equipment  manufactured 

by  us,  which  is  maintained  and  operated  in 
accordance  with  normal  and  proper  use,  to  be 
free  from  defects  in  material  and  workmanship 
and  that,  if  the  equipment  or  any  part  thereof 
is  returned  to  us,  transportation  charges 
prepaid,  within  twelve  (12)  months  from  date  of 
shipment,  and  if  our  examination  discloses  to 
our  satisfaction  that  the  said  equipment  or 
part  has  been  defective  in  workmanship  or 
material,  we  will  deliver  to  the  purchaser  without 
charge,  f.o.b.  our  factory,  parts  of  first  class 
workmanship  and  material  in  exchange  for  any 
parts  so  found  to  be  defective,  and  our  obligation 
is  limited  to  said  exchange. 

This  guarantee  is  in  lieu  of  all  other 
guarantees,  expressed  or  implied. 

“All  Specifications  Subject  to  Change 
Without  Notice” 
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REPRESENTATIVE: 


KOPPERS 


DESIGNS 


COLORS 


TEXTURES 


SURFACES 


STRUCTURALS 


od  design  idea  goes  searching  for  the  right  building  material.  A  good  material  goes  searching 
'•pht  design.  Here  are  examples  of  a  number  of  places  where  the  two  have  come  together, 
r,j  '/heru  the  right  materials  and  building  products  have  come  from  Koppers. 

these  design  ideas  have  been  featured  in  recent  Koppers  advertisements  in  architectural 
id  en-  meering  publications.  Others  are  published  here  for  the  first  time.  For  your  convenience,  all 
arc  des  ,  .ated  by  their  categories  under  the  Uniform  System  for  Construction  Specifications  as 
approved  by  the  American  Institute  of  Architects,  Construction  Specifications  Institute,  and  Asso- 
o  itad  General  Contractors  of  America,  Inc. 


KOPPERS 


DESIGN  IDEAS 


By  appearance  and  substance,  this  is  definitely  wood.  By  characteristics, 
it  is  virtually  a  new  material.  Laminated  wood  structurals  are  pressure 
treated  by  Koppers  to  resist  rot  and  termites.  Bonded  together  with  super¬ 
strong  Koppers  waterproof  adhesives,  the  laminates  have  amazing  struc¬ 
tural  strength  for  long,  clear  spans,  sweeping  curves,  and  dramatic  arches. 
And  in  industrial  environments,  this  “new  material"  is  practically  in¬ 
vulnerable  to  corrosive  agents  that  attack  steel  and  concrete. 

This  is  the  stuff  of  trees,  improved  as  far  as  we  know  how  to  improve  it. 
But  the  warmth,  texture,  and  grain  are  unmistakably  wood,  and  who  can 
improve  on  that? 


Like  a  bouquet  of  open  umbrellas”  new  library  roof  is  built  with  550  laminated  wood  beams 


The  bouquet  description  was  given 
by  one  of  the  students  at  Wells 
College  where  the  Louis  Jefferson 
Long  Library  was  recently  com¬ 
pleted.  It  is  apt  because  the  multiple 
traverse  system  involved  nine 
different  floor  pods,  three  floor  levels 
and  84  separate  roof  planes.  The 
550  laminated  wood  structural  range 
in  length  from  8'  to  36',  in  widths 
from  5'  to  1 1  and  in  depths  from 
8*  to  13'.  Almost  39,000  board  feet 
of  western  red  cedar  was  used  for 
the  3'  x  6'  and  4'  x  6'  double 
tongue  and  groove  decking. 

The  library's  55.000  square  feet 


include  stack  space  for  250.000 
volumes,  seating  capacity  for  328 
people,  various  study  environments, 
seminar  rooms,  a  music  listening 
area,  a  rare  book  room,  a  permanent 
art  gallery,  and  a  room  which  is 
planned  for  electronic  carrels  for 
information  retrieval  from  library 
centers. 

Because  of  the  numerous  eleva¬ 
tions  and  roof  planes,  every  lami¬ 
nated  structural  member  was  custom- 
fabricated  by  Koppers  with  varying 
dimensions,  angles  of  cut.  and 
locations  of  connections.  To  coordi¬ 
nate  the  roof  construction  a  "hot 


line"  was  set  up  between  the  ar„  -  - 
tect's  office  in  Chicago,  the  Ko^ .  -s 
plant  at  Peshtigo.  Wisconsin,  ana 
the  job  site  in  Aurora.  New  York 
The  shop  production  drawings  were 
used  as  blue  prints  for  erection 
and  only  one  minor  on-the-site 
modification  was  made  in  putt  -g 
the  entire  system  in  place.  The  job 
was  completed  in  only  165  working 
days,  from  the  start  of  drawings  to 
placement  of  the  decking. 


Architect:  Skidmore.  Owings  & 

Merrill,  Chicago.  Illinois 


The  roof  is  supported  by  brick  ex¬ 
terior  walls,  single  laminated  wood 
columns,  and  clusters  of  laminated 
beams  that  rise  from  brick  piers 
which  also  hold  ductwork.  Eight 
laminated  beams  make  up  each 
cluster;  four  anchored  at  the  corners 
of  the  pier  and  meeting  at  the  roof, 
and  four  anchored  at  the  center  and 
flaring  out  to  the  roof.  See  the  draw¬ 
ings  for  connection  details. 


base  plate 

SHOE  DETAIL 


A  /  v  /  > 


The  multiple  traverse 
system  involved  nine 
different  floor  pods  and 
eighty  four  separate 
roof  planes. 


Second  Floor 


Third  Floor 


WELLS  COLLEGE  PLANS 
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tt  ha  a  scare  stain  It  coud 
De  an  awant  rarce  c^itjrai  center. 
Sji  r*e  mcs:  srr  king  adcfiion  m 
♦ears  :d  tne  Ra*esgr\  Nortn  CaroLna. 
c*t>scace  s  act-a  •  ar  auto  dealer9  s 
showroom.  It  er-isoc  es  the  opinion 
o?  Fcrc  Dealer  *V  ian*  M.  Sanders 
snc  arc^sct  »V>Jafn  Sigmor  of 
Ofeer  Assoc  a:es  rrat  r rare  is  no 
raasor  to  se«  cars  in  a  conventional 
btMdfog— in  fact  mere  s  every 
reason  not  to. 

Akeady  me  talsc  of  Rale*ghr  the 
structure  has  also  become  a  memo¬ 
rable  visual  symbol  for  Sanders 
Motor  Company,  its  bassc  shape 
mcorporated  in  aB  of  the  company  s 
advertising  and  identifying  graphics, 
right  down  to  emblems  on  sales¬ 
men’s  biazers. 

Upswept  beams  are  laminated  wood. 


—aoe  with  So-re—  Pine  and  give^ 
a  dar*  orcwr*  imsh  at  tr  e  Koppers 
Company  plant  in  Mocnsvifle.  North 
Caroi  na!  Roof  decking  is  three 
layer  laminated  wood  with  a  hem¬ 
lock  layer  visible  factory-stained 
in  a  Sght  honey  color.  Structural 
were  pre-engi  neered  and  fabricated 
to  precise  tolerances  at  the  Koppers 
plant  then  shipped  to  Raleigh  by 
truck.  Pressure-treated  by  Koppers 
exdusrve  Cetion*  process,  the  wood 
is  fuiy  protected  from  weather,  rot 
or  termite  attack. 

The  showroom  building  consists  of 
eight  main  laminated  beams  joined 
at  the  center  colmn.  Supporting 
these  main  beams,  sixteen  addi¬ 
tional  laminated  beams  join  midway 
and  continue  to  the  top  of  the  roof 
line.  Beams  are  connected  by  metal 


hardware,  and  structural  steel  sup¬ 
ports  are  disguised  as  part  of  the 
window  framing  to  give  a  floating 
effect. 

Ends  of  the  beams  are  capped  in 
copper.  Windows  in  the  showroom 
are  held  in  place  by  metal  channels 
anodized  in  a  dull,  bronze  color  to 
mate*'  the  beams,  and  flooring  is 
brown  brick  instead  of  the  usual 
glossy  tile.  Coupled  with  the  soft 
tones  and  textures  of  wood,  these 
surfaces  provide  contrast  instead  of 
competition  for  the  gleaming  new 
cars  that  the  building  is  designed 
to  showcase. 

Cost  of  the  showroom  buildings  was 
about  Si  0.50  per  square  foot 

Architect  Olsen  Associates. 

Raleigh,  North  Carolina 
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Education  in-the-round  at  just  $13.94  per  square  foot 


Here’s  a  school  construction  story  to  warm  any  tax¬ 
payer’s  heart.  It’s  the  new  Central  High  School  at 
Natchitoches,  Louisiana.  Housing  1 ,000  students  the 
structure  was  completed  for  $1,540,808,  including 
land  acquisition. 

Architect  Oscar  C.  Butler  credited  the  low  cost  per 
square  foot  to  Koppers  exposed  laminated  wood  beams 
and  arches  in  the  common  roof  system  joining  the  six 
circular  pods.  “Cost  of  other  structurals  and  their 
required  concealment  for  interior  beauty  would  have 
jumped  our  construction  costs  considerably.  Another 
cost-savings  factor,”  he  added,  “was  the  ease  of 
handling  the  wood  laminates  and  speed  of  erection.” 
Nearly  700  laminated  wood  beams  and  arches  were 
used  in  the  school.  The  teak-finished  structurals  add 
a  touch  of  warmth  and  graceful  symmetry  to  the 
interior  design.  Most  of  the  sections  radiate  like  spokes 
from  the  hub  of  a  wheel  on  each  pod.  Others  flare 
out  from  the  perimeter  walls  of  the  pods  to  frame 
corridors,  the  main  entrance  lobby,  and  a  spacious 
student  commons  area  (combination  auditorium  and 
dining  room). 

With  87,500  square  feet  of  floor  space,  the  total  cost 
averaged  $13.94  per  square  foot,  about  20-25%  under 
the  rule-of-thumb  figures  advanced  by  architects  and 
builders  for  present-day  school  construction. 

Architect:  Butler  &  Dobson,  Natchitoches,  Louisiana 


YMCA  in  good  shape  with  Koppers  laminated  wood 


When  the  late  John  Guy  Marker  of  Wight  and  Company 
Inc.  planned  the  Indian  Boundary  YMCA  in  Downers 
Grove,  Illinois,  he  faced  two  major  design  considerations. 
He  needed  a  building  material  that  would  blend  naturally 
with  the  site,  a  17-acre  rolling  meadow.  And  he  wanted  a 
low  slung  Y-shaped  silhouette  that  would  not  overpower 
the  surrounding  environment  of  single  family  homes. 
Koppers  wood  building  products  filled  the  bill. 

For  the  structural  wall  and  roof  framing  in  the  natato- 
rium,  club  rooms,  and  future  gym,  Mr.  Marker  specified 
prefinished  Koppers  laminated  wood  beams.  Varying 
in  depth  from  two  to  six  feet,  the  beams  range  in  span 
from  40  to  75  feet. 

Wall  and  roof  decking  is  three  inch  laminated 
cedar  tongue  and  groove  planking  nailed  directly 
to  the  laminated  beams.  The  decking  spans  the 
15-foot  spacing  between  the  beams  without  sup¬ 
port  from  any  additional  framing  members. 

The  natural  beauty  of  laminated  decking  is  exposed 
on  all  interior  surfaces.  On  the  outside,  it  is  shingled 
over  with  Koppers  Class“C”pressure-treated  hand- 
split  red  cedar  shakes.  With  its  low  coefficient  of 
expansion  and  contraction  in  changing  moisture 
conditions,  plus  high  impermeability  to  liquids, Cedar 
offers  exceptional  durability  and  weather  resistance. 


Architect:  Wight  and  Company,  Inc., 
Downers  Grove,  III. 


Putting  the  lid  on  a  problem  in  ecology 


Ecology  is  a  touchy  subject,  espe¬ 
cially  in  the  vicinity  of  a  sewage 
treatment  plant. 

For  this  and  comparable  trouble¬ 
maker  environments,  a  large  treated 
wood  dome  can  effectively  put  the 
lid  on  the  problem. 

At  the  Hudson,  Wisconsin,  sewage 
treatment  plant,  a  wood  dome  has 
covered  the  69-foot  diameter  trick¬ 
ling  filter  since  1960.  It  reduces 
odors,  improves  efficiency,  and  pre¬ 


vents  the  scattering  of  wind-driven 
vapors  and  spray  over  adjacent 
properties. 

Raised  six  inches  from  the  perimeter 
of  the  filter,  the  dome  permits 
necessary  air  flow  in  from  the  sides 
and  up  through  a  vent  at  top  center. 
Still,  the  covering  prevents  freezing 
in  moderately  cold  weather.  At 
extreme  low  temperatures,  side¬ 
boards  can  be  inserted  in  the  six- 
inch  opening  to  keep  the  filter  from 


freezing. 

Prompted  by  the  success  of  this 
installation,  Koppers  has  designed 
all-wood  dome  systems  to  cover  a 
variety  of  similar  facilities. 

The  Koppers  design  uses  laminated 
wood  arches  and  timber  purlins  as 
structural  and  plywood  for  roof 
decking.  All  laminates  and  decking 
are  Cellon®  treated  to  resist  weather, 
insect  attack,  and  moisture-induced 
decay. 
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Support  the  college  of  your  choice— or  the  marina,  apartment  building,  shop¬ 
ping  center,  plant,  or  residence— on  pressure-treated  timber  piling.  Design 
loads  of  50  tons  per  pile  are  becoming  common.  Life  expectancy  is  estimated 
at  a  hundred  years.  And  the  in-place  cost  of  pressure-treated  timber  piling 
frequently  saves  $1  per  foot  over  other  pile  material.  Here  are  some  examples 
of  how  the  combination  of  timber  and  pressure  treatment  is  being  used  to 
lay  good  foundations. 


■ 


Solid  support  for  middle-income  housing 


Building  at  the  beach 

Homes  are  proliferating  alo 
53,000  mile  shoreline  of  the 
nental  United  States. 
They’re  also  showing  stride 
imaginative  design  and  in  p 
from  the  particular  forms  of 
high  winds,  high  waves,  dar 
and  erosion— that  seaside  h 
must  withstand. 

In  1962,  designer-builder  R. 
Coakley  saw  a  hurricane  de 
many  Virginia  shore  vacatic 
as  storm  waves  battered  the 
and  churned  sand  from  ben 
slabs,  often  collapsing  the  t 
So  when  Mr.  Coakley’s  firm 
bridge  Enterprises,  Inc.,  be< 
develop  the  nine  mile  stretc 
bridge  Beach,  the  new  horn 
designed  to  stand  on  creos' 
piling. 

The  average  structure  at  Ss 
takes  about  20  piles.  Theon 
one  pile  would  support  the 
The  number  is  dictated  by  f 
beam  arrangements,  lateral 
and  wind  loads.  Thirty-foot 
are  driven  to  a  depth  of  abc 
feet,  leaving  a  10-foot-plus 
clearance.  House  designs  i 
tangular,  but  roof  overhang 
and  unequal  legs  help  to  gi 
illusionary  deviation  from  9 
angle  walls. 


Utility  cores  are  suspendec 
floor  beams,  in  some  cases 
inside  stairways  for  access 
the  Sandbridge  houses  hav 
stairways,  and  many  have  c 
to  exposed  sundecks,  all  si 
on  piles,  for  an  unobstructe 
oramic  view  of  sea  and  bea 


One  of  the  largest  housing  complexes  ever  planned, 
Co-op  City  in  the  Bronx  will  have  a  population  of 
15,300  families  or  roughly  60,000  people. 

Thirty  thousand  wood  piles,  20  to  75  feet  long,  were 
used  for  foundation  support  of  shopping  centers,  town 
houses,  and  utility  distribution  buildings. 

Included  in  the  big  middle-income  housing  project 
are  35  fireproof  residential  buildings,  each  24  to  33 
stories  high,  plus  236  town  houses,  8  six-story  garages, 
power  plant,  shopping  centers,  and  schools. 

Wood  foundation  piling,  driven  to  support  design 
loads  of  20-ton  and  25-ton  capacities,  were  treated 
by  Koppers  with  creosote  to  resist  underground  decay. 


Piling  for  a  Texas-size  marina 


Five  blocks  from  Galveston’s  city 
center,  yachtsmen  tie  up  at  the  largest 
marina  on  the  Gulf  Coast. 

The  Galveston  Yacht  Basin  boasts 
450  covered  berths,  dry  boat  storage 
for  180  boats,  and  150  sailboat  slips. 
Four  large,  roofed  piers  run  parallel 
from  the  shore  toward  Galveston 


Channel,  each  sheltering  from  46  to 
116  boats,  with  private  walk-in  lockers 
for  each. 

Electric  carts  carry  boat  owners  from 
parking  areas  to  docking  berths  and 
to  other  facilities,  including  such 
uncommon  dockside  amenities  as 
air-conditioned  restrooms. 

The  main  piers  plus  several  open 


docks,  fuel  dock,  and  shoreline  struc¬ 
tures  are  all  supported  by  wood  piling, 
creosote-treated  by  Koppers  to  pro¬ 
vide  many  years  of  maintenance-free 
service. 

Above-water  portions  of  the  piles  are 
clad  in  white  painted  wood  batting  to 
protect  boat  finishes  and  tie-ropes. 
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Timber.  Sturdy,  rich,  natural,  rustic,  elegant.  Texture,  warmth,  character. 
Few  building  materials  can  approach  the  permanence  and  beauty  of 
treated  wood:  exposed  timber  structurals,  rustic  red  cedar  shakes  and 
shingles,  rich  wood  interiors,  exteriors,  and  decking. 

When  Koppers  treats  wood  to  resist  fire,  rot,  or  infestation,  the  wood 
retains  its  beauty  and  its  workability.  Nothing  is  added  but  permanence. 


Red  cedar  shakes  perform  a  work  of  art 


Fire  protection  on  the  side 


Cast  in  a  sylvan  setting  of  woods 
and  water,  the  Brockton,  Massa¬ 
chusetts  Art  Center  combines  man’s 
finest  art  with  the  beauty  of  nature. 
The  Brockton  Center  is  an  unusual 
cultural  building,  constructed  of 
exposed  wood  plank  and  sand¬ 
blasted  salvaged  mill  beams  on 
wood  post  and  bearing  walls. 

The  architect  extended  the  wood 
theme  to  the  exterior  of  the  building 
with  Koppers  fire-retardant  red  cedar 
shakes  for  the  roof,  and  untreated 
shakes  for  the  exterior  walls.  The 
roof  shakes— 24"  long,  tapered  from 
1/2'  to  ' were  pressure  impreg¬ 

nated  with  fire-retardant  chemicals 
which  remain  fixed  in  the  wood. 

They  have  a  Class  “C”  fire  rating 
from  Underwriters’  Laboratories,  Inc. 
The  natural  color  is  not  affected  by 
the  chemical  treatment,  so  there 
are  no  color  variations  between  the 
treated  and  untreated  shakes.  In 
addition  to  their  natural  beauty,  the 
shakes  are  weather-proof  and 
wind-resistant. 
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OROUNO  LEVEL 


Architect:  J.  Timothy  Anderson  &  Associates,  Inc. 
Boston  Mass. 


Rough  sawn  board  and  batten  cedar  siding  adds  a 
touch  of  Olde  England  to  the  character  of  the  Charter 
Oak  townhouse  and  apartment  development  in  St.  Louis. 
The  natural  wood  texture  also  blends  in  with  the  total 
visual  environment  of  this  280-unit  complex.  Charter 
Oak  is  replete  with  gardens,  terraces,  and  rustic 
balconies  and  situated  on  43  acres  of  natural  sloping 
terrain  where  hundreds  of  oak  trees  have  been  left 
standing. 

What  isn't  natural  about  the  wood  is  its  fire  resistance. 
It  is  now  better  protected  against  fire  and  the  elements 
than  it  ever  was  in  the  forest. 

Plywood  siding  for  Charter  Oak  was  treated  by  Koppers 
with  fire  retardant  and  weather  resistant  chemicals.  It 
is  unchanged  from  its  natural  appearance  but  will  not 
support  flame. 

Non-Com®  fire  retardant  wood  products  are  available 
for  both  interior  and  exterior  uses,  including  fire 
retardant  red  cedar  shakes  and  shingles  for  roofing 
and  siding. 

Non-Com  materials  carry  the  Underwriters’  Labora¬ 
tories,  Inc.  “FR-S”  label,  the  highest  grading  for  fire 
retardant  materials.  Fire  retardant  shakes  and  shingles 
carry  UL  Class  “B”  and  “C”  ratings  for  roofing  materials. 

Architects:  Hastings  and  Chivetta,  St.  Louis 
and  Dale  Seltzer,  Dallas 


Red  cedar  shakes  perform  a  work  of  art 


Cape  Cod  (California) 


Cast  in  a  sylvan  setting  of  woods 
and  water,  the  Brockton,  Massa¬ 
chusetts  Art  Center  combines  man’s 
finest  art  with  the  beauty  of  nature. 
The  Brockton  Center  is  an  unusual 
cultural  building,  constructed  of 
exposed  wood  plank  and  sand¬ 
blasted  salvaged  mill  beams  on 
wood  post  and  bearing  walls. 

The  architect  extended  the  wood 
theme  to  the  exterior  of  the  building 
with  Koppers  fire-retardant  red  cedar 
shakes  for  the  roof,  and  untreated 
shakes  for  the  exterior  walls.  The 
roof  shakes— 24"  long,  tapered  from 
Vi'  to  were  pressure  impreg¬ 
nated  with  fire-retardant  chemicals 
which  remain  fixed  in  the  wood. 

They  have  a  Class  “C”  fire  rating 
from  Underwriters'  Laboratories,  Inc. 
The  natural  color  is  not  affected  by 
the  chemical  treatment,  so  there 
are  no  color  variations  between  the 
treated  and  untreated  shakes.  In 
addition  to  their  natural  beauty,  the 
shakes  are  weather-proof  and 
wind-resistant. 


Marina  del  Rey,  California,  is  the 
world’s  largest  small-craft  harbor  It’s 
also  one  of  the  most  charming. 
Marina  del  Rey  Enterprises,  Inc.,  a 
private  investing  firm,  has  completed 
a  new  shopping  complex  on  the 
Marina  del  Rey  waterfront  called 
Fisherman’s  Village.  Each  building 
including  a  60-foot  lighthouse,  is 
styled  after  authentic  Cape  Cod 
shoreline  structures. 

In  keeping  with  true  Cape  Cod 
architecture,  the  colorful  buildings 
at  Fisherman’s  Village  are  made  of 
wood.  The  25,000  square  feet  of 
Western  Red  Cedar  roof  shingles 


ordinarily  could  not  have  met  fire 
protection  code  requirements.  But 
these  shingles  were  pressure-treated 
with  fire  retardant  chemicals  under  a 
method  developed  by  Koppers 
Company.  The  treated  shingles  carry 
an  Underwriters’  Laboratories,  Inc. 
Class  “C”  rating  for  prepared  roof 
covering  materials.  Basically 
non-soluble  in  water,  the  chemicals 
will  not  leach  out  under  rain  and 
weathering  conditions. 


Designer  &  Builder: 

Sheldon  L.  Pollack  Corporation 
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Chalk  up  one  stretch  of  New  Jersey 
barrier  beach  on  the  way  back 
from  ecological  ruin  and  aesthetic 
disgrace. 

Fronting  the  ocean  on  picturesque 
Long  Beach  Island,  the  site  had 
long  ago  lost  its  forest,  topsoil,  and 
wildlife  to  beach  erosion  and  bull¬ 
dozers.  Now  thousands  of  new 
plantings  and  dune-building  grasses 
are  beginning  to  grow,  interlaced 
and  protected  by  natural  wood 
walkways. 

Centering  the  scene  is  an  unusual 
home— a  five-sided  pyramid  of  rustic 
weathered  wood,  designed  by 
architect  Malcolm  Wells  for  the 
James  H.  Duncan  family. 

Design  theme  for  the  house  is  totally 
one  of  blending  a  structure  with  its 
natural  surroundings.  As  seen  from 


seaside,  the  long  slant  of  the  pyramid 
roofline  picks  up  the  slope  of  a 
dune  and  carries  it  skyward.  And  in 
the  same  spirit,  construction  mate¬ 
rials  were  chosen  for  natural  tones 
and  textures  that  would  “harmonize 
and  weather  gracefully  together.” 
Wood,  pressure  treated  by  Koppers 
to  withstand  the  damaging  effects 
of  an  ocean  front  environment,  is 
the  main  construction  material. 
Copper  flashing  and  bronze  hard¬ 
ware  complement  the  wood. 

The  house  stands  on  pressure- 
creosoted  wood  piles,  as  storm 
waves  pass  harmlessly  underneath. 
Its  framework  is  dark  stained  lami¬ 
nated  wood  beams  joined  by  metal 
plates.  Matching  round  wood 
columns  complete  the  interior 
structure,  and  the  roof— which 


doubles  as  both  roof  and  walls— is 
covered  with  Koppers  fire-retardant 
Class  “C”  red  cedar  shingles. 
Exterior  wood  decking  and  slatted 
outdoor  walkways  are  built  of  wood 
treated  with  the  Wolman*  process, 
which  protects  wood  from  decay 
and  rot,  yet  leaves  its  surface  dry 
and  natural  in  appearance. 

Even  with  dunes  and  new  plantings 
protected  from  erosion,  says  Mr. 
Wells,  it  will  take  time  for  a  full 
complement  of  grass,  shrubs  and 
trees  to  grow  back  on  this  once- 
wooded  site. 

In  the  meantime,  there  are  beautiful 
woods  in  the  house. 


Architect:  Malcolm  B.  Wells, 
Cherry  Hill,  N.J. 
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As  big  as  ail  outdoors 


For  the  Kentucky  state  park 
system’s  newest  recreational 
lodge,  Edward  Durell  Stone  com¬ 
bined  massive  wood  columns  and 
beams  with  expansive  lakeview 
windows  and  achieved  an  exhila¬ 
rating  interchange  of  indoor  and 
outdoor  atmospheres. 

Located  on  Lake  Barkley  near 
Cadiz,  the  Lodge  centers  a  curved 
waterfront  extending  out  into  the 
lake.  Original  designs  were  pre¬ 
pared  by  Mr.  Stone,  with  Lee 
Potter  Smith  &  Associates, 
serving  as  associate  architects 
and  supervisors  of  construction. 
The  main  lodge  building  is  a  three- 
floor  Patriarchal  cross  shaped 
plan  with  extreme  arm  dimensions 
of  more  than  200  feet  at  the  upper 
level.  On  the  second  floor  is  a 


5,400  square  foot  dining/meeting 
area.  The  8,200  square  foot  bottom 
level  has  a  coffee  shop,  lounge, 
and  activity  areas,  plus  a  terrace 
overlooking  a  swimming  pool  and 
the  lake. 

Intricately  joined  timber  columns, 
roof  beams,  and  wood  roof  deck¬ 
ing  soar  to  a  height  of  54  feet  and 
blend  with  the  timbered  country¬ 
side  surrounding  the  lodge.  The 
“outdoor-indoor”  effect  is 
achieved  with  huge  wood  pillars 
and  beams  supporting  an  exposed 
roof  deck,  enormous  fireplaces, 
and  wall-sized  windows  looking 
out  on  Lake  Barkley  and  the  sur¬ 
rounding  trees  and  lawns.  From 
the  outside  there  is  the  feeling  of 
being  inside;  from  the  inside,  a 
rustic  impression  of  being  outdoors. 
Over  700,000  board  feet  of  Cellon® 


treated  lumber  from  Koppers 
Company  give  the  structure  the 
warm,  rustic  effect  of  natural 
wood.  In  the  Cellon  process, 
Koppers  pressure-impregnates 
the  wood  with  pentachlorophenol 
in  the  form  of  a  dry,  leach-resistant 
crystalline  salt  to  fully  protect  it 
against  decay,  insect  attack,  and 
exposure  to  weather. 

Koppers  also  makes  fire-resistant 
Non-Com^  wood,  fire  retardant  red 
cedar  shakes  and  shingles,  and 
Wolmanized®  lumber  that  resists 
rot,  decay,  and  termites. 

Architect:  Edward  Durell  Stone  & 
Associates,  New  York,  N.Y. 
Associate  Architect:  Lee  Potter 
Smith  &  Associates,  Paducah,  Ky. 


Keeping  Hall  under  one  roof 


anrf  rectorv  all  under  one  roof.  That 
Church,  offices,  and  J  V  More  Church  in 

waiTp^  k  Pa  Asingle,  column-free  octagonal  struc- 
?e  houses  aShurch  and  related  facilities,  eliminating 

ture n°usesaMcn  ,e  buj|djngs  wjth  dupjjCative  sys¬ 
lar  environmental  control  and  communications. 
One  problem:  for  safety's  sake,  and  to  meet  state 
huifding  code  requirements,  the  public  and  private 
sections  of  the  building  had  to  be  divided  by  a  two- 
hour  fire  separation. 

They  did  it  with  wood. 

A  large  fire  wall  behind  the  altar  is  constructed  of 
Non-Com*  fire  retardant  wood  studding  and  vinyl 
covered  drywall.  Non-Com  wood  is  acceptable  under 
Pennsylvania  building  regulations  for  use  in  fireproof, 
fire-resistive,  and  incombustible  buildings. 


Wood  was  chosen  as  lighter  and  less  expensive  than 

hinh  S?nry  system  for  the  fjre  wall,  which  is  26  feet 

akn  nlonf  POi,?  Non‘Com,J  fire  retardant  wood  was 

the  rprtn  °r  !i  *uei,ing  j0ists  and  wal1  studding  in 
he  rectory  and  the  church  offices. 

Architect:  James  M.  Scarlett  and  Associate 


KOPPERS 


DESIGN  IDEAS 


The  roof  needs  pitch— if  not  geometrical  pitch,  then  coal  tar  pitch,  in  a 
built-up  roofing  system  that  will  seal  out  moisture  for  decades  to  come. 
Waterproofing  and  built-up  roofing  are  Koppers  specialties.  Many  build¬ 
ings  have  Koppers  membrane  roofing  and  waterproofing  systems  that 
are  still  in  good  shape,  still  sealing  out  water  and  water  vapor,  after  thirty 
and  forty  years  of  service.  Here  are  several  newer  ones. 


Waterproofing  for  a  treasure  house 


Florida  has  a  new  State  Museum, 
built  to  preserve  things  worth 
preserving— and  waterproofed  to 
preserve  the  museum  itself,  along 
with  its  ancient  treasures. 

Built  at  the  University  of  Florida  in 
Gainesville,  the  new  museum  is  the 
largest  natural  history  showplace 
in  the  South:  an  L-shaped  structure 
on  three  levels,  following  the 
contours  of  a  southerly  slope  in  a 
series  of  earth  berms  and  terraces. 
Appropriately,  ground  was  broken 
with  a  2,000  year  old  stone  spade 
unearthed  in  a  Seminole  Indian 
mound. 

The  structure  includes  104,000 


square  feet  of  air  conditioned  space 
for  offices,  research  facilities,  and 
exhibits  including  Indian  artifacts 
that  predate  Columbus  and  fossils 
that  predate  man. 

Just  as  fossils  are  often  preserved  in 
the  ground  by  coal  tar  pitch,  the  new 
Museum  is  protected  throughout 
by  coal  tar  pitch  waterproofing 
systems  from  Koppers. 

More  than  1 7.8  million  square  feet 
of  materials  guard  against  moisture 
penetration.  Koppers  tar-saturated 
two-ply  membrane  system  was  used 
on  the  foundation  and  as  a  sandwich 
layer  between  it  and  precast  surface 
slabs.  The  same  system  protects  all 


vertical  walls  below  ground  level 
and,  accompanied  byone  inch  rigid 
insulation  board,  under  traffic  decks. 
A  four-ply  built-up  coal  tar 
membrane  roofing  system  was  used 
over  concrete  and  metal  deck  areas, 
with  a  five-ply  system  under  the 
deck  of  a  rooftop  vivarium.  Check 
the  coupon  for  information  on 
Koppers  built-up  roofing  and 
waterproofing  systems. 

Architects:  William  Morgan,  AIA, 
Jacksonville,  Florida 
in  association  with 
Forrest  Kelley,  AIA, 
Florida  Board  of  Regents 
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McCormick  Place:  two  major  facilities  under  one  wa 


“New  Roof”  at  one  tenth  the  cost 


Chicago’s  new  McCormick  Place  is  an 
$83  million  convention  and  exhibition  center 
built  on  the  same  lakefront  site  where  fire 
destroyed  old  McCormick  Place  in  January 
of  1967. 

It  has  600,000  square  feet  of  exhibit  space, 
including  a  302,000  square  foot  main  exhibit 
area  with  a  uniform  ceiling  height  of  50  feet. 
Beneath  this  hall  are  two  levels  of  exhibition 
and  meeting  rooms,  designed  to  utilize  parts 
of  the  original  structure  left  intact  after 
the  fire. 

A  second  building  houses  a  4,451  seat 
theater  along  with  restaurants  and  additional 
meeting  rooms. 

A  single  roof  covers  the  two  buildings. 
Cantilevered  at  the  perimeter,  it  provides  a 
74-foot  overhang  for  weather  protection  of 
pedestrian  and  vehicle  passages  and  dock 
loading  areas.  Between  the  two  structures 
is  a  broad,  covered  pedestrian  mall. 

For  permanent  weather  protection,  the  roof 
has  800,000  square  feet  of  Koppers  built-up 
roofing,  using  alternate  layers  of  coal  tar 
pitch  and  tar-saturated  felt  and  two  layers 
of  glass  fiber  insulation. 

Coal  tar  pitch  is  permanently  resistant  to 
water  or  vapor  penetration,  chemical  or 
bacterial  attack,  and  to  oxidation. 

Architect:  C.  F.  Murphy  Associates 


It  looked  like  a  million  dollar  roofing  job.  It  turned  out 
to  be  a  tenth  of  that. 

When  the  roof  started  to  leak  at  Cleveland’s  City  Hall, 
city  officials  faced  a  major  problem  and,  apparently, 
a  major  expense.  To  retain  the  design  and  character 
of  the  building— with  prominent  mansards,  fascias, 
skylights,  and  penthouse,  all  sheathed  in  copper— 
was  going  to  require  huge  quantities  of  new  metal  and 
extensive  forming. 

Instead,  they  used  custom-applied  roof  maintenance 
systems,  including  a  weathered-copper  color  coating, 
supplied  by  Koppers. 

The  roof  was  still  sound  but  pitted  with  pinholes  from 
a  half  century  of  atmospheric  exposure.  Over  this, 
they  applied  Roofshield®  asphalt  emulsion 
and  glass  fabric,  topcoated  with  Colorshield®,  latex- 
based  coating  in  weathered-copper  color. 

Built-in  gutters,  batten  seams,  and  ornamental  ridges 
were  fitted  with  special  cuts  of  heavy  duty  glass  mesh 
and  hand-brushed  with  the  emulsion. 

On  flat  areas  of  the  main  roof,  a  coal  tar  resaturant 
revived  the  existing  roof.  This  material  has  a  base  of 
coal  tar  roofing  pitch,  blended  with  non-volatile  pene¬ 
trating  oils  and  asbestos  fibers.  It  restores  hardened 
roofing  pitch  to  its  original  condition  and  provides 
adhesive  for  a  covering  of  gravel. 


Architect/Engineer:  Madison,  Madison  International 


McCormick  Place:  two  major  facilities  under  one  watertight  roof. 


Westinghouse  tops  a  winner  with  Koppers  built-up  roofing 


The  new  Westinghouse  nuclear  products  plant  in 
Tampa,  Florida,  was  selected  as  one  of  the  top  ten 
plants  of  1968  by  Modern  Manufacturing  magazine. 
Situated  on  a  55-acre  tract  west  of  Tampa  Bay,  the 
80-foot  high,  1,000-foot  long  plant  has  an  adjacent 
office  building,  mall,  employee  center,  and  parking  area. 
Topping  out  the  award-winning  complex  is  250,000 
square  feet  of  4-ply  Koppers  built-up  roofing.  On  the 
steel  roof  deck,  a  one-inch  thick  layer  of  rigid  insula¬ 
tion  was  embedded  in  a  mopping  of  steep  asphalt. 
Then  came  four  alternating  layers  of  coal  tar  pitch 
and  tarred  felt.  This  was  followed  by  a  heavy  pouring 
of  coal  tar  pitch.  A  top  layer  of  aggregate  was  then 
embedded  in  the  pitch. 

Coal  tar  pitch  provides  one  of  the  most  durable  roofing 
and  waterproofing  membranes  known.  The  tight 
molecular  structure  permanently  resists  oxidation  of 
the  roof  surface  and  penetration  of  water  and  water 
vapor.  Koppers  built-up  coal  tar  pitch  roofs  have 
endured  for  more  than  thirty-five  years  on  many  build¬ 
ings  and  are  still  in  excellent  condition. 


Chicago’s  new  McCormick  Place  is  an 
$83  million  convention  and  exhibition  center 
built  on  the  same  lakefront  site  where  fire 
destroyed  old  McCormick  Place  in  January 
of  1967. 

It  has  600,000  square  feet  of  exhibit  space, 
including  a  302,000  square  foot  main  exhibit 
area  with  a  uniform  ceiling  height  of  50  feet. 
Beneath  this  hall  are  two  levels  of  exhibition 
and  meeting  rooms,  designed  to  utilize  parts 
of  the  original  structure  left  intact  after 
the  fire. 

A  second  building  houses  a  4,451  seat 
theater  along  with  restaurants  and  additional 
meeting  rooms. 

A  single  roof  covers  the  two  buildings. 
Cantilevered  at  the  perimeter,  it  provides  a 
74-foot  overhang  for  weather  protection  of 
pedestrian  and  vehicle  passages  and  dock 
loading  areas.  Between  the  two  structures 
is  a  broad,  covered  pedestrian  mall. 

For  permanent  weather  protection,  the  roof 
has  800,000  square  feet  of  Koppers  built-up 
roofing,  using  alternate  layers  of  coal  tar 
pitch  and  tar-saturated  felt  and  two  layers 
of  glass  fiber  insulation. 

Coal  tar  pitch  is  permanently  resistant  to 
water  or  vapor  penetration,  chemical  or 
bacterial  attack,  and  to  oxidation. 

Architect:  C.  F.  Murphy  Associates 


Architect-Engineer:  The  Kuljian  Corporation 

Philadelphia,  Pennsylvania 
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American  Can  Company  keeps  dry  with  Koppers  roofing  and  waterproofing 


Standing  astride  a  deep  ravine,  the 
new  headquarters  building  for 
American  Can  Company  at  Green¬ 
wich,  Connecticut,  is  situated  on 
181  acres  of  woodlands,  natural  rock 
outcroppings  and  a  bird  and  animal 
sanctuary.  For  the  1,800  employees 
who  occupy  the  building,  this  natural 
setting  has  been  preserved  and 
enhanced.  At  the  same  time,  archi¬ 
tects  Skidmore,  Owings  &  Merrill 
had  to  be  sure  that  nature  was  kept 
in  her  place. 

Some  443,000  square  feet  of  Koppers 
built-up  roofing  and  waterproofing 


seal  this  showcase  structure  from 
rain,  snow,  and  ice.  Roofing  for  the 
main  building  and  executive  wing 
carries  the  protection  of  two-inch 
insulation  board  covered  with  a 
43-pound  base  sheet  vapor  barrier. 

It  is  then  topped  with  a  base  sheet 
and  three  plies  of  pitch  and  tarred 
felt  roofing  and  finished  with  crystal 
spar  gravel.  Overhanging  walkways 
are  laid  with  46,000  square  feet  of 
five-ply  pitch  and  felt  waterproofing. 
Plazas,  courts,  terraces,  and  planters 
are  all  protected  by  multiple-ply  felt 
and  pitch  membrane  waterproofing, 


combined  with  insulating  material 
where  appropriate.  All  told,  over  ten 
acres  of  roofing  and  waterproofing 
seal  this  unusual  corporate 
headquarters. 

Koppers  built-up  roofing  and  water¬ 
proofing  employ  the  remarkable 
properties  of  coal  tar  pitch  to  resist 
oxidation  and  vapor  penetration 
for  dozens  of  years. 

Architect:  Skidmore,  Owings  & 
Merrill,  New  York,  N.Y. 


Koppers  Company,  Inc. 
Pittsburgh,  Pa.  15219 

KOPPERS 

Architectural  and 
Construction  Materials 


KOPPERS 


DESIGN  IDEAS 


Sunldst. 


KOPPERS  WSM  "7  MOISTURE  PROTECTION 

■2l  i  waterproofing— dampproofing 
MSM  f  membrane  roofing 


_ ■< 

l  ^ 

Waterproofing  for  an  “inverted  pyramid” 


Roofing  and  waterproofing  at  Kaiser  Center 


The  new  International  Headquarters 
of  Sunkist  Growers,  Inc.,  is  a 
low-profile  cantilevered  structure 
whose  exterior  walls  slope  outward 
as  they  rise. 

One  of  the  oldest  and  largest  farmer 
cooperatives,  Sunkist  serves  8,000 
grower  members  who  market  70 
percent  of  the  fresh  citrus  shipments 
of  California  and  Arizona.  Their  new 
headquarters  contains  141,000 
square  feet  of  usable  floor  space  on 
an  8.5  acre  site  in  Sherman  Oaks, 
suburban  Los  Angeles. 

Designed  by  Albert  C.  Martin  & 
Associates,  the  building  resembles 
an  inverted  pyramid  in  profile,  its 
walls  sloping  outward  15  feet  as  they 
rise  49  feet  above  the  ground. 
Windows  are  deeply  recessed 
and  vertical. 

The  building  is  quadrangular  in  floor 
plan,  enclosing  an  open  inner  court 
with  a  large  reflecting  pool.  Walls 
facing  the  court  have  the  same  slant 
as  the  outside  walls. 

The  main  pool  is  circular  and  raised. 
Its  water  flows  constantly  outward, 
trickling  over  banks  of  Mexican 
beach  pebbles  into  four  corner 
pools.  Deep  red  brick  paving,  set 
flush  to  the  foundation,  surrounds 
this  pool,  and  similar  bricks  pave  a 


promenade  around  tf 
perimeter  of  the  builc 
Beneath  the  pool  are 
other  facilities.  This, 
to  prevent  seepage  o 
from  the  promenade 
basement,  indicated 
attention  to  the  buildi 
waterproofing  systen 
In  both  critical  areas, 
a  multiple  ply  membr 
type  of  waterproofing 
alternate  layers  of  co 
between  layers  of  tar 
fabric  or  felt,  to  form 
impermeable  seal.  In 
the  pool  and  sealed  t 
building  foundation,  1 
protects  the  lower  lev 
water  should  puddle 
court  or  promenade  c 
Topping  off  the  prote 
Koppers  coal  tar  pitc 
felt  built-up  roof,  with 
this  membrane  under 
roof  slabs  on  which  a 
equipment  rests.  The 
surface  has  an  additi* 
coal  tar  pitch  with  ag 
surfacing. 

Architect:  Albert  C.  M 


The  new  Ordway  Building  in  Kaiser  Center,  Oakland, 
has  all  around  weather  and  water  protection,  from  the 
roof  right  down  to  planter  boxes  in  the  plaza. 

Over  21,000  square  feet  of  four-ply  Koppers  built-up 
roofing  tops  the  building.  Alternate  layers  of  coal  tar 
pitch  and  tarred  felt  furnish  a  durable,  maintenance- 
free  seal,  with  a  layer  of  insulation  in  between. 
Exterior  walls  have  a  five-ply  Koppers  waterproofing 
system  of  tarred  membrane  and  pitch,  and  the  plaza 
and  planter  box  area  is  protected  from  weather  and 
seepage  by  a  four-ply  waterproofing  system. 

Coal  tar  pitch  is  chemically  inert,  resistant  to  bacteria, 
and  unaffected  by  water,  even  under  prolonged 
immersion.  Its  tight  molecular  structure  is  permanently 
resistant  not  only  to  water  penetration  but  to  the 
degrading  effects  of  intense  sunlight,  and  it  heals 
itself  in  case  of  small  cracks. 

Architect:  Skidmore,  Owings  and  Merrill 
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The  new  international  Headquarters 

„f  Sunkist  Growers,  Inc.,  is  a 

^profile  cantilevered  structure 
Jose  exterior  walls  slope  outward 

as  they  rise. 

L  of  the  oldest  and  largest  farmer 
cooperatives,  Sunkist  serves  8,000 
mower  members  who  market  70 
oercent  of  the  fresh  citrus  shipments 
of  California  and  Arizona.  Their  new 

headquarters  contains  141,000 

square  feet  of  usable  floor  space  on 
an  8.5  acre  site  in  Sherman  Oaks, 
suburban  Los  Angeles. 

Designed  by  Albert  C.  Martin  & 
Associates,  the  building  resembles 
an  inverted  pyramid  in  profile,  its 
walls  sloping  outward  15  feet  as  they 
rise  49  feet  above  the  ground. 
Windows  are  deeply  recessed 
and  vertical. 

The  building  is  quadrangular  in  floor 


plan,  enclosing  an  open  inner  court 
with  a  large  reflecting  pool.  Walls 
facing  the  court  have  the  same  slant 
as  the  outside  walls. 

The  main  pool  is  circular  and  raised. 
Its  water  flows  constantly  outward, 
trickling  over  banks  of  Mexican 
beach  pebbles  into  four  corner 
pools.  Deep  red  brick  paving,  set 
flush  to  the  foundation,  surrounds 
this  pool,  and  similar  bricks  pave  a 


promenade  around  the  outside 
perimeter  of  the  building. 

Beneath  the  pool  are  parking  and 
other  facilities.  This,  plus  the  need 
to  prevent  seepage  of  rainwater 
from  the  promenade  deck  into  the 
basement,  indicated  special 
attention  to  the  building’s 
waterproofing  system. 

In  both  critical  areas,  the  choice  was 
a  multiple  ply  membrane  system:  a 
type  of  waterproofing  that  uses 
alternate  layers  of  coal  tar  pitch 
between  layers  of  tar-saturated 
fabric  or  felt,  to  form  a  tight, 
impermeable  seal.  Installed  beneath 
the  pool  and  sealed  tightly  to  the 
building  foundation,  this  membrane 
protects  the  lower  level  even  if 
water  should  puddle  on  the  inner 
court  or  promenade  deck. 

Topping  off  the  protection  is  a 
Koppers  coal  tar  pitch  and  tarred 
felt  built-up  roof,  with  extra  plies  of 
this  membrane  under  the  concrete 
roof  slabs  on  which  air  conditioning 
equipment  rests.  The  entire  roof 
surface  has  an  additional  pouring  of 
coal  tar  pitch  with  aggregate 
surfacing. 

Architect:  Albert  C.  Martin  &  Associates 
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Weather  insurance  for  the 


neW  Equilakla  Build'n9 


uthern  California  head- 
s  building  of  the  Equitable 
surance  Society  is  he  tallest 
e  on  Los  Angeles  Wilshre 
ard.  It  towers  34  stories  from 
ere  landscaped  P1®2*®™!.- 
lODDing  area.  The  buildings 
s  accentuated  by  projecting 
arecast  beige  concrete 
jed  with  Texas  limestone 
ate. 

best  long-term  water  pro- 
Koppers  multiple-p  y  c- a 

hand  felt  waterproofing  ld 

was  used  for  the  roofina, 
Inters,  and  planter  walls 


u-  UT  a-piy  pitch 

and  felt  topped  with  tile  set  in  mortar 
Planters:  1 6,000  sq.  ft.  of  4-dIv 
pitch  and  felt. 

Planter  Walls:  3-ply  pitch  and  felt 

t-oal  tar  pitch  provides  one  of  the 

^durabler00fingandwa°er 
proofing  mempraH®8  known  The 

2l^eC?'ar  s,ruc,ure  Perma¬ 
nently  resists  oxidation  of  the  roof 


iters,  and  planter  wans  Architect:  Welton  Becket  A  • 
-.nfina:  55,000  sq.  «  DecKet  &  Associates 


They  topped  city  hall  with  Koppers  roofing 


The  new  Boston  City  Hall  was 
decided  upon  in  1962  when  the 
architects  won  a  national  compe¬ 
tition  with  their  idea  of  just  what  a 
city  hall  should  be.  It  is  now  a  con¬ 
crete  and  brick  example  of  archi¬ 
tectural  achievement. 

The  organization  of  the  building  is 
complex  but  open— visitors  can 
pass  through  their  City  Hall  any 
time  of  the  day  or  night  and  not  be 
confronted  by  a  single  door.  Erected 
on  a  sloping  site,  the  lower  floors 
are  partially  buried  and  include 
garage  space,  files,  computer  rooms 


and  offices.  The  second  and  third 
floors  hold  those  government  offices 
most  contacted  by  the  public.  The 
top  four  floors  contain  office  spaces 
requiring  a  minimum  of  public  traffic, 
and  hung  below  them  at  the  fifth 
level  are  the  elements  of  symbolic 
and  civic  importance:  the  Mayor’s 
Suite  and  the  City  Council  Chambers. 
The  roof  of  City  Hall  is  a  74,000 
square  foot,  4-ply  Koppers  roof.  On 
the  concrete  deck,  a  vapor  barrier 
of  one-ply  tarred  felt  was  laid,  then 
VAW  ridged  insulation  board.  Next 
came  alternate  layers  of  coal  tar 


pitch  and  tar-saturated  felts  with  a 
final  heavy  top  pouring  of  coal  tar 
pitch  with  aggregate  embedded. 
The  molecular  structure  of  coal  tar 
pitch  provides  long-term  water¬ 
proofing.  Many  Koppers  built-up 
coal  tar  pitch  roofs  are  more  than 
thirty-five  years  old  and  still  in 
excellent  condition. 

Architects  and  Engineers  for  the 
Boston  City  Hall: 

Kallmann,  McKinnell  &  Knowles 
Campbell,  Aldrich  &  Nulty 
Le  Messurier  Associates,  Inc. 
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Here  is  a  fast,  convenient  means  for  getting  full 
Information  on  any  of  the  architectural  products  or 
applications  shown  in  this  portfolio.  The  following  list  of 
Koppers  product  literature  is  numbered  and  arranged 
in  the  same  uniform  code  sections  as  the  portfolio 
itself.  Reply  cards  have  a  matching  list  of  numbers. 
Simply  locate  the  publications  you  want,  circle  their 
numbers  on  a  postpaid  reply  card,  and  mail  it.  Save 
other  cards  for  future  use. 

If  you  do  not  see  a  publication  that  seems  to  fit  your 
specific  interest,  simply  use  one  of  the  blank  spaces 
on  a  reply  card  to  write  in  the  product  or  application 
for  which  you  want  information. 
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If  you  prefer  to  have  a  Koppers  representative  call,  call 
the  nearest  Koppers  sales  office,  listed  in  this  folder. 


SALES  OFFICES 


KOPPERS  PUBLICATIONS 


BOSTON 


CHICAGO 


DETROIT 


HOUSTON 


LOS  ANGELES 


NEW  YORK 


SAN  FRANCISCO 


850  Providence  Highway,  Dedham, 

Massachusetts  02026 

Sinclair  Koppers— Metal  Products 

Division 

617-329-1700 

188  Industrial  Drive,  Elmhurst, 
Illinois  60126 

Forest— Metal— Organic  Materials 
Divisions 

312- 939-2400 

24800  Northwestern  Highway, 

P.O.  Box  367 

Southfield,  Michigan  48075 
Forest— Metal— Organic  Materials 
Divisions 

313- 352-3920 

4101  N.  Freeway,  P.O.  Box  16220 
Forest— Metal— Organic  Materials 
Divisions 
713-697-2051 

3450  Wilshire  Blvd. 

California  90005 

Metal— Organic  Materials  Divisions 
213-383-4111 

210  South  Avalon  Blvd.  P.O.  Box  725 
Wilmington,  California  90744 
Forest  Products  Division 
213-830-2860 


430  Park  Avenue,  New  York  10022 
Forest— Metal— Organic  Materials 
Divisions 
212-755-2810 
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Low-cost  Koppers  solutions 

Built-up  roofing 

Reinforcement  fabrics,  coal  tar 
roofing  pitch,  system  roofs 

Waterproofing 

Reinforcement  fabrics,  coal  tar 
pitch,  coal  tar  waterproofing 
pitch,  cold  applied  applications 

Dampproofing 

Same  as  waterproofing,  plus 
Durethene*  polyethylene  film 

Corrosion  protection 
for  steel 

Bituminous  coatings, 
synthetic  resin  coatings 

Corrosion  protection- 
concrete  &  masonry 

Bituminous  coatings,  synthetic 
resin  coatings,  coal  tar  water¬ 
proofing  pitch 

Protection  of 
asphalt  pavement 

Pavement  sealers 

Insulation 

Dylite*  foam  plastic  board 

Low-cost  piling, 
poles  and  structures 

Pressure-creosoted  wood 

Fire  protection  for  wood 

Non-Com*  wood,  Class  “B"  & 
“C”  Cedar  shakes  &  shingles, 
Non-Com  Exterior 

Termite,  rot  and 
decay  protection 

Pressure-creosoted  wood, 
Cellon*  pressure-treated  wood, 
Wolmanized*  lumber 

Sound  control 

Aircoustat*  sound  traps, 
Acoustilouvres*  Soundmetal* 
panels 

Adhesive  for  wood 

Penacolite*  adhesives 

Structural  systems 

Laminated  arches,  beams, 
decking 

Environmental  control 

Aircoustat  sound  traps,  Acousti- 
louvres  Soundmetal  panels, 
electrostatic  precipitators,  water 
and  waste  treatment  equipment 

Polyester  terrazzo 
flooring 

Markay*  decorative  thin  set 
polyester  terrazzo;  Color-Tuff 
polyester  monolithic  flooring 
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DESIGN  IDEAS 


Put  colorful  marble  chips  in  high-luster  polyester  resin  and  pour  it 
like  cement.  It  looks  like  terrazzo,  only  better.  It  lasts  like  terrazzo, 
but  shows  less  wear.  Best  of  all,  it’s  seventy  to  ninety-four  percent 
thinner  than  terrazzo,  so  it  saves  weight  and  lowers  costs. 

That’s  Koppers  Thin-set  flooring.  Note  some  of  its  recent  uses. 
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Terrazzo 


Topping 


pouring  the  floor 


Thin-set  polyester  systems  earn 
increasing  floorspace 

No  one  wants  flooring  reminiscent  of 
an  industrial  plant— not  even  in  the 
plant.  So  where  floors  have  to  take  an 
exceptional  beating,  there  is  increas¬ 
ing  use  of  new  thin-set  flooring  sys¬ 
tems  that  are  not  only  super-tough  and 
stain  resistant  but  are  beautiful  in 
their  own  right. 

Two  systems  show  particular  promise. 
One  is  a  hard,  thin-set  terrazzo  sys¬ 
tem  using  a  polyester  matrix,  some¬ 
times  incorporating  a  special  chem¬ 
ical  resistant  formula.  The  other  is  a 
poured  floor  topping  of  polyester 
resin  filled  with  ceramic  coated  quartz 
aggregate  and  selected  minerals. 

Both  systems  are  attractive,  durable, 
and  exceptionally  easy  to  clean  and 
maintain.  Many  architects  feel  that  the 
terrazzo  system  has  the  aesthetic 
edge.  It  is  also  the  last  word  in  ease  of 
maintenance.  The  polyester  topping 
system  is  slightly  more  rugged  and 
more  economical  on  an  original  cost 
basis. 

Beyond  that,  generalizations  are  hard 
to  come  by.  Koppers  has  supplied 
thin-set  polyester  systems  for  applica¬ 
tions  that  vary  all  the  way  from  com¬ 
mercial  and  industrial  buildings  to 
retail  showrooms,  banks,  hotels, 
scientific  and  educational  structures, 
and  even  private  homes. 
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Parke-Davis  pharmaceutical  plant,  Detroit 


pouring  the  floor 


Thin-set  polyester  systems  earn 
increasing  floorspace 

No  one  wants  flooring  reminiscent  of 
an  industrial  plant-not  even  in  the 
plant.  So  where  floors  have  to  take  an 
exceptional  beating,  there  is  increas¬ 
ing  use  of  new  thin-set  flooring  sys¬ 
tems  that  are  not  only  super-tough  and 
stain  resistant  but  are  beautiful  in 
their  own  right. 

Two  systems  show  particular  promise. 
One  is  a  hard,  thin-set  terrazzo  sys¬ 
tem  using  a  polyester  matrix,  some¬ 
times  incorporating  a  special  chem¬ 
ical  resistant  formula.  The  other  is  a 
poured  floor  topping  of  polyester 
resin  filled  with  ceramic  coated  quartz 
aggregate  and  selected  minerals. 

Both  systems  are  attractive,  durable, 
and  exceptionally  easy  to  clean  and 
maintain.  Many  architects  feel  that  the 
terrazzo  system  has  the  aesthetic 
edge.  It  is  also  the  last  word  in  ease  of 
maintenance.  The  polyester  topping 
system  is  slightly  more  rugged  and 
more  economical  on  an  original  cost 
basis. 

Beyond  that,  generalizations  are  hard 
to  come  by.  Koppers  has  supplied 
thin-set  polyester  systems  for  applica¬ 
tions  that  vary  all  the  way  from  com¬ 
mercial  and  industrial  buildings  to 
retail  showrooms,  banks,  hotels, 
scientific  and  educational  structures, 
and  even  private  homes. 


Terrazzo  systems 

The  most  obvious  attribute  of  thin-set 
polyester  terrazzo  flooring  is  that  it’s 
beautiful— in  a  wide  ranging  variety  of 
color,  texture,  and  pattern.  These  are 
determined  by  the  size,  colors,  and 
mix  of  aggregate  as  selected  by  the 
architect  and  by  the  type  of  grinding 
and  polishing  specified  for  installation. 
Its  practical  advantages  are  no  less 
impressive.  The  hard,  non-porous, 
polished  surface  of  polyester  terrazzo 
can  take  rough  use,  heavy  loads,  spike 
heels,  spills,  grease,  or  cigarette 
burns  without  scarring  or  staining. 
They  can  be  waxed,  but  waxing  and 
stripping  are  not  really  necessary. 
Normal  washing  and  mopping  keep 
them  clean,  and  the  floors  maintain  a 
good  patina  for  many  years. 

There  is  also  a  weight  advantage. 
Compared  with  the  %-inch  to  3-inch 
thickness  of  conventional  cement 
terrazzo,  polyester  terrazzo  is  nor¬ 
mally  ground  to  yie-inch  thickness.  It 
can  be  specified  for  use  on  upper 
floors  of  high-rise  buildings  where 
cement  terrazzo  would  impose  a 
load  factor. 

Topping  systems 

Since  polyester  resin  is  the  least 
costly  of  the  many  polymer  systems 
available,  it  makes  an  economical 
medium  for  poured  flooring.  It  also 
provides  the  toughness  and  resiliency 
for  heavy  traffic  or  special-abuse 
areas. 

Chief  aggregate  in  polyester  floor 
topping  is  quartz,  available  in  two 
sizes  and  several  colors  for  a  choice 
of  texture  and  tone. 

These  floors  are  not  waxed  and  are 
almost  as  easy  to  clean  as  polyester 
terrazzo.  They  are  non-porous,  water¬ 
proof,  highly  impact  resistant,  and 
durable  enough  for  increasing  us3  on 
sidewalks,  entranceways,  and  around 
swimming  pools  as  well  as  service 
areas  in  schools,  hospitals,  restau¬ 
rants,  supermarkets,  and  industrial 
buildings. 


Monfort  Packing  Company,  Denver,  Colorado 


Rochester  Middle  School,  Rochester,  Michigan 


Koppers  Thin-set  flooring  goes  to  college 


When  architect  Curtiss  Inscho  planned 
the  Medical  Basic  Science  Building 
at  Ohio  State  University,  he  decided 
to  try  a  new  flooring  material  from 
Koppers  on  the  30,000  square  feet  of 
floor  space  in  the  corridors,  animal 
holding  and  preparation  areas.  It’s 
called  Koppers  Decorative  Thin-Set 
Polyester  Terrazzo. 

Thin-set  is  a  tough,  polyester-based 
matrix  filled  with  marble,  granite, 


quartz,  or  other  aggregate.  It’s  easier 
to  install  and  maintain  than  conven¬ 
tional  floors  and  it  comes  in  virtually 
any  color  combination. 

Because  medical  tests  are  conducted 
in  the  animal  preparation  area,  the 
floors  are  steam  cleaned  daily. 
Polyester  Terrazzo’s  extremely  hard 
surface  offers  good  stain  and  wear 
resistance.  This  is  especially  impor¬ 
tant  at  the  entrance  to  the  equipment 


cleaning  chamber  where  spillage  is 
a  constant  problem.  (See  photo 
center  right.) 

Another  advantage  of  thin-set  is  its 
relatively  light  weight  compared  to 
cement  terrazzo.  Markay  can  be 
ground  to  a  mere  ¥i6  inch  thickness 
resulting  in  less  dead  load  on  the 
structure— an  important  consideration 
in  upper  floors  of  high-rise  buildings. 

Architect:  C.  Curtiss  Inscho  &  Associates 
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Protective  coatings  can  be  beautiful.  Beautiful  coatings  can  be  protec¬ 
tive.  Koppers  makes  many  kinds  of  coatings,  for  many  uses,  some 
beautiful,  some  plain,  all  designed  for  long-term  protection  of  surfaces 
or  structurals.  When  the  coating  is  for  a  pipe  line  to  be  buried  in  the 
ground,  looks  don’t  count  and  a  Koppers  Bitumastic®  enamel  will  do  the 
best  job  in  a  nice  shade  of  black.  But  when  the  coating  will  be  on  display, 
then  it’s  time  to  consider  Koppers  coats  of  many  colors. 
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New  way  to  make  a  splash 


Swimming  pool  paints  must  be  pro¬ 
tective,  but  there’s  nothing  to  pre¬ 
vent  them  from  being  decorative — 
not  when  the  best  protective  coat¬ 
ings  come  in  six  different  colors. 
Apparently  the  idea  has  consider¬ 
able  appeal  for  pool  owners.  When 
Koppers  painted  this  one  as  a 
demonstration,  8,000  people  wrote 
for  directions  on  how  to  do  the  same. 


The  paint  is  Ramuc®  swimming  pool 
enamel,  the  leader  in  the  field.  It 
comes  not  only  in  different  colors 


but  in  several  types— using  chlori¬ 
nated  rubber,  vinyl,  or  epoxy  as 
base— to  suit  various  pool  materials 
and  surface  conditions. 

Aside  from  time  spent  on  floral 
designs,  Ramuc®  paints  cost  less 
per  year  of  use  than  other  systems, 
and  they  maintain  a  smooth,  tile-like 
surface  that  makes  the  pool  easy 
to  clean. 


The  5,500-ton  coat 


On  two  sections  of  recently-installed  additions  to  a 
natural  gas  line  serving  the  Southwest  and  California, 
more  than  5,500  tons  of  Koppers  coatings  protect  the 
30-  and  36-inch  diameter  pipe  from  corrosion.  The 
line  runs  554  miles  from  the  gas  producing  basins  of 
west  Texas  through  New  Mexico  and  Arizona  to  the 
California  border  with  an  additional  capacity  of  310 
million  cubic  feet  of  gas  per  day  for  distribution  com¬ 
panies  in  the  Southwest  and  California.  For  this  job 
it  was  Bitumastic®  70-B  Primer  and  Bitumastic  70-B 
Enamel.  These  coatings  form  a  tight,  long-lasting 
shield  that  protects  the  steel  from  moisture  and  soil 
acids.  Special  machines  apply  the  coating  as  the 
pipe  is  held  in  "saddles”  at  the  side  of  the  ditch,  and 
then  wrap  it  with  asbestos-felt. 

Koppers  supplies  a  complete  line  of  protective  coatings 
for  steel,  masonry  and  concrete:  epoxy,  alkyd,  vinyl, 
chlorinated  rubber,  zinc  rich  and  coal  tar  coatings. 


Protective  Coloration  at  the  Treatment  Plant 


If  there  must  be  such  things  as  sewage  treatment 
plants,  then  they  might  as  well  look  like  this. 

At  Daytona  Beach,  where  they  built  the  first  contact 
stabilization  plant  in  the  South,  colorful  Koppers 
coatings  not  only  brightened  the  plant’s  appearance 
but  also  solved  the  multiple  corrosion  problems  of 
sewage,  salt  air,  intense  sunlight,  and  high  humidity. 
What  could  have  been  a  community  eyesore  has 
become  something  of  a  community  showcase.  Hundreds 
of  visitors  each  year  include  not  only  municipal 
officials  and  engineers  but  also  school  children. 

Several  coatings  systems  were  chosen  for  resistance 
to  specific  corrosive  factors  in  various  areas  of  the 
plant,  and  for  compatibility  with  the  types  of  surfaces 
to  be  protected. 


Colors  were  selected  both  for  aesthetic  and  for  func¬ 
tional  reasons.  Flooring  is  light  gray  to  prevent  reflec¬ 
tions  and  hide  stains.  Walls  are  light  green,  chosen  as 
restful  to  the  eyes.  And  all  piping  is  color  coded,  both 
for  visual  contrast  and  for  identification.  Exposed 
sewage  piping  is  aqua  green,  air  piping  Alaska  gray, 
valve  and  gate  handwheels  bright  vermillion. 

For  durable  corrosion  protection,  a  system  using 
chlorinated  rubber  based  coatings  covers  all  concrete 
and  exposed  galvanized  metal  surfaces.  Interior  con¬ 
crete  received  a  special  fungicide  treatment  of  Ramuc® 
undercoater  and  a  glossy  version  of  the  exterior 
coating  to  create  a  tile-like  surface. 

Exposed  galvanized  surfaces,  such  as  walkways  and 
handrails  in  the  highly  corrosive  atmosphere  around 
aeration  tanks,  have  a  four-part  chlorinated  rubber 
coating  system  6.5  mils  thick. 

Exposed  piping  has  a  quick-drying  field  primer  to  assure 
proper  bonding  and  a  finish  coating  of  Glamortex®, 
an  alkyd  based  Koppers  coating  that  oxidizes  to  form 
a  rugged,  resilient  film.  Wood  surfaces  are  clad  in  a 
two-part  epoxy  ester  based  system,  and  a  similar 
combination  protects  interior  metal  surfaces  in  the 
pump  rooms. 


First-phase  construction: 
Southern  Gulf  Utilities  Corp., 
Miami,  Florida 

Second-phase  construction: 
Chilton  Construction  Company, 
Dunedin,  Florida 


California:  where  water  runs  uphill 


In  one  spectacular  section  of  the  new 
California  Aqueduct,  water  will  leave 
the  Wind  Gap  pumping  station  and 
climb  the  foothills  of  a  mountain 
range. 

Now  nearing  completion,  the  $25.1 
million  Wind  Gap  station  will  take 
surplus  Northern  California  water 
and  push  it  from  725  feet  to  1 ,243 
feet  above  sea  level  through  four 
mammoth  steel  pipes  at  flow  rates 


up  to  two  million  gallons  per  minute 
Pipes  are  nearly  2,000  feet  long, 
three  of  them  with  12.5-foot 
diameters  and  the  fourth  with  9.5 
feet.  All  four  rest  above  ground  on 
massive  concrete  footings. 

Inside  and  out,  the  pipes  are 
protected  with  Koppers  coatings 
systems.  Each  is  lined  inside  with  a 
coal-tar  epoxy  coating  known  as 
Bitumastic-5  300-M,  to  prevent 
internal  corrosion  and  provide  a 
glass-like  surface  for  maximum  flow 


rate.  Outside,  the  pipes  and  their 
reinforcing  rings  have  an  inorganic 
zinc  coating.  Short  underground 
sections  where  the  pipes  emerge 
from  the  pumping  station  are  clad  in 
a  combination  of  Jet-Set  Primer® 
and  Bitumastic  70-B  enamel, 
reinforced  with  fiber  glass  and  felt. 
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Noise  is  not  a  problem  until  someone  hears  it.  Dirt  in  its  place  is  topsoil 
but  in  the  air,  it’s  pollution  or  dust.  In  this  environment-conscious  age, 
only  the  architect  can  solve  many  dirt  and  noise  problems  in  advance, 
before  they  become  problems. 

Koppers  has  important  help:  a  variety  of  sound  conditioning  devices  and 
materials,  and  effective  equipment  for  cleaning  the  air.  Here  are  a  few 
examples  of  how  architects  and  engineers  are  using  them. 


KOPPERS  RIJ  MECHANICAL 

1*^1  air  filtration— 
MSM  I  sound  conditioning 


Here’s  one  good  way  to  beat  air  pollution 


At  this  Humble  Oil  &  Refining  Com¬ 
pany  plant  in  Benicia,  California, 
they  made  sure  they  had  air  pollution 
problems  whipped.  They  installed 
three  Koppers  electrostatic  pre¬ 
cipitators  to  remove  particles  of 
catalyst  and  petroleum  coke  before 
dust  pollution  goes  up  the  stack. 
These  units  will  remove  as  much 
as  five  tons  of  dust  per  day  . . .  dust 
that  would  otherwise  be  blown  over 
the  surrounding  countryside.  Here’s 
how  they  work:  before  "smoke” 
goes  up  the  stack  it  passes  through 


the  precipitators  where  all  ^ 

of  dust  (even  as  small  as  1/25, 000th 
of  an  inch)  are  given  a  high-voltage 
charge  of  electricity.  Large  collect¬ 
ing  plates,  with  opposite  electrical 
charges,  then  draw  the  charged 
dust  particles  and  hold  them  until 
periodic  rapping  of  the  plates 

_ ~  rliiet  in 


collecting  bins. 

Prevention  of  sir  and  water  pollution 


and  control  of  sound  are  among 
Koppers  more  important  capabilities. 


Inside  story  on  Environment 


Quiet  Please! 


The  major  issue  of  the  day,  Environment,  has 
been  a  concern  of  architects  from  the 
beginning.  It  all  started  inside  the  building 
and  that’s  where  some  of  the  real  strides 
are  still  being  made. 

In  Honolulu,  Phoenix,  Salt  Lake  City,  and 
Los  Angeles,  for  example,  new  showcase 
structures  are  getting  extensive  built-in 
provisions  to  keep  offices  and  meeting  rooms 
not  only  comfortable  but  quiet. 

The  Environmental  Control  department  of 
Koppers  Company,  a  leader  in  the  field  of 
noise  abatement,  furnishes  Soundmetal® 
panels  to  line  the  walls  of  machinery  rooms 
and  Aircoustat®  sound  traps  for  air  ducts  in 
buildings  such  as  these: 

The  new  State  of  Hawaii  Capitol  in  Honolulu 
(shown  here);  the  $31  million,  30-story 
General  Church  Office  Building  of  the  Church 
of  Jesus  Christ  of  Latter  Day  Saints  in  Salt 
Lake  City;  the  entire  $15  million  Convention 
Center  complex  under  construction  in 
downtown  Phoenix;  and  the  19-story,  $32 
million  Criminal  Courts  building  in  the  Los 
Angeles  Civic  Center. 

In  these  four  buildings,  approximately  800 
sound  traps  and  over  10,000  square  feet  of 
sound-absorbing  panels  will  keep  the  noise 
of  air  conditioning  equipment  from 
disturbing  offices,  meetings,  trials,  and 
legislative  debates. 


Koppers  Aircoustats  have  baffles  of 
acoustical  material  held  in  place  by 
perforated  galvanized  steel  sheet. 
Configurations  of  the  baffles  are  designed  to 
absorb  sound  without  impeding  air  flow 
through  ductwork. 

Koppers  furnishes  sound  conditioning 
equipment  to  silence  all  sorts  of 
noisemakers— from  gas  turbine  generators 
(increasingly  used  for  large  office  buildings) 
right  up  to  test  chambers  for  the  biggest 
jet  engines. 

Hawaii  Capitol  Architects: 

Belt,  Lemmon  &  To, 
architects  and  engineers 
John  Carl  Warneke  &  Associates, 
architects  and  planning  consultants 


At  Burbank,  California,  the  Engine  Division  of  Pacific 
Airmotive  Corporation  has  built  a  1.5  million  dollar  test 
cell  for  maintaining  a  new  breed  of  giant  jet  engines, 
including  the  supersonic  jets  of  the  future.  PAC  is 
currently  running  post-overhaul  tests  on  the  Pratt  & 
Whitney  JT9D,  which  powers  the  Boeing  747. 

To  deaden  the  tremendous  roar  generated  in  the 
45,000-pound,  maximum  thrust  tests,  Koppers  Sound 
Control  Department  designed,  built,  and  installed  the 
aerodynamic,  thermodynamic,  and  acoustical  systems 
for  PAC’s  test  cell. 

The  cell  contains  a  series  of  acoustical  baffles,  an 
augmenter,  and  a  diffuser  much  larger  than  similar  ones 
designed  by  Koppers  for  hundreds  of  commercial  and 
military  test  cells.  As  a  part  of  the  PAC  sound- 
suppression  system,  Koppers  also  designed  a 
33-foot-long,  15-foot-diameter  steel  cylinder  containing 
thousands  of  two-inch  perforations.  The  cylinder  is 
located  in  line  with  the  engine  exhaust  in  an  18"  thick 
reinforced  concrete  exhaust  stack  rising  60  feet  above 
ground.  As  the  engine  blast  passes  through  the 
perforated  cylinder,  it  is  sectionalized,  greatly  reducing 
the  noise  level.  Further  sound  baffling  diminishes  the 
noise  outside  the  cell  below  the  normal  traffic  noise 
of  the  area. 


In  addition  to  modular  component  sound  conditioning 
systems  like  that  used  in  the  jet  test  cell,  Koppers  also 
makes  a  variety  of  sound  conditioning  systems  and 
sound  traps  for  commercial  and  industrial  applications. 


mside  Story  on  Environment 
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are  still  being  made. 

m  Honolulu,  Phoenix,  Salt  Lake  City,  and 
Los  Angeles,  for  example,  new  showcase 
structures  are  getting  extensive  built-in 
provisions  to  keep  offices  and  meeting  rooms 
not  only  comfortable  but  quiet. 

The  Environmental  Control  department  of 
Koppers  Company,  a  leader  in  the  field  of 
noise  abatement,  furnishes  Soundmetal® 
panels  to  line  the  walls  of  machinery  rooms 
and  Aircoustat®  sound  traps  for  air  ducts  in 
buildings  such  as  these: 

The  new  State  of  Hawaii  Capitol  in  Honolulu 
(shown  here);  the  $31  million,  30-story 
General  Church  Office  Building  of  the  Church 
of  Jesus  Christ  of  Latter  Day  Saints  in  Salt 
Lake  City;  the  entire  $15  million  Convention 
Center  complex  under  construction  in 
downtown  Phoenix;  and  the  19-story,  $32 
million  Criminal  Courts  building  in  the  Los 
Angeles  Civic  Center. 

In  these  four  buildings,  approximately  800 
sound  traps  and  over  10,000  square  feet  of 
sound-absorbing  panels  will  keep  the  noise 
of  air  conditioning  equipment  from 
disturbing  offices,  meetings,  trials,  and 
legislative  debates. 


Koppers  Aircoustats  have  baffles  of 
acoustical  material  held  in  place  by 
perforated  galvanized  steel  sheet. 
Configurations  of  the  baffles  are  designed  to 
absorb  sound  without  impeding  air  flow 
through  ductwork. 

Koppers  furnishes  sound  conditioning 
eQuipment  to  silence  all  sorts  of 
noisemakers— from  gas  turbine  generators 
(increasingly  used  for  large  office  buildings) 
r'ght  up  to  test  chambers  for  the  biggest 
jet  engines. 


Hawaii  Capitol  Architects: 

Belt,  Lemmon  &  To, 
architects  and  engineers 
John  Carl  Warneke  &  Associates, 
architects  and  planning  consultants 


Silence  at  the  power  station 


Four  hundred  feet  from  a  quiet 
residential  section  at  Avon  Park 
Florida,  a  67,000  kilowatt  power 
generating  station  goes  into  action 
during  peak  periods  of  electrical 
power  usage. 

But  peace  and  quiet  are  not  dis¬ 
turbed  in  nearby  homes. 

Both  for  Avon  Park  and  for  a  similar 
generating  unit  at  Oldsmar,  the 
Florida  Power  Corporation  built 
power  stations  that  would  do  the 
job  quietly. 


Both  stations  are  sound-conditioned 
with  acoustical  systems  from 
Koppers.  To  control  turbine  noise, 
Florida  Power  enclosed  the  turbines 
in  housings  of  Koppers  Soundmetal® 
panels.  These  panels  are  made  of 
sound  absorbent  material  encased 
in  fabricated  sections  of  perforated 
metal. 

Air  intake  and  exhaust  systems  are 
also  equipped  with  Kopperssilencers, 
and  secondary  inlet  silencers  were 
installed  in  cooling  ducts. 


Buildings  should  be  seen  and  not  heard 


The  New  England  Telephone  Com¬ 
pany  Administration  Building  now 
under  construction  in  Manchester, 
New  Hampshire,  has  a  heating  and 
cooling  system  that  will  be  the  first 
of  its  kind  in  the  state.  It  will  also 
be  one  of  the  quietest. 

The  building  will  be  electrically 
heated  and  cooled  by  a  centrifugal 
dual  condensing  refrigeration 
machine  and  supplemental  steam 
boiler.  Koppers  duct  silencers  and 
acoustical  ventilation  louvers  will 


hush  the  noise  generated  by  this 
equipment  and  reduce  the  overall 
noise  level  both  inside  and  outside 
the  building. 

Designers  were  particularly  con¬ 
cerned  with  the  air  intakes  and  dis¬ 
charges  located  near  the  entrance 
of  the  three-story  brick  and  glass 
structure.  To  prevent  the  noise  from 
bothering  passers-by,  they  are 
installing  Koppers  Acoustilouvres. 
The  Acoustilouvre  not  only  performs 
all  the  functions  of  an  intake  louver 


but  absorbs  fan  noise,  without  inter¬ 
fering  with  air  flow.  To  reduce  fan 
and  duct  noise  inside,  Aircoustats^ 
are  being  installed  in  the  duct  system. 
Koppers  makes  a  variety  of  sound 
conditioning  systems  and  sound 
traps,  plus  modular  component  units 
for  absorbing  sound  in  a  wide 
variety  of  commercial  and  indus¬ 
trial  enclosures. 

Architect:  Hoyle,  Doran  and  Berry 
Boston,  Massachusetts 
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Koppers  building  products  are  solutions  to  problems.  Since  not  all  problems  fit  neatly  into 
categories,  neither  do  all  of  the  products.  Here  are  eight  answers  in  search  of  a  question, 
especially  if  it’s  a  question  of  thermal  insulation,  park  and  recreation  structures,  pavement 
sealing,  light  standards,  outdoor  walkways,  boat  docks,  paddle  tennis  decking,  and  wood 
foundation  systems. 


How  to  seal  40  acres  of  pavement. 

Someone  at  Western  Electric’s 
Kearney,  N.  J.,  plant  had  the  fore¬ 
thought  to  schedule  parking  lot  re¬ 
pairs  for  the  annual  vacation  shut¬ 
down— when  the  lot  would  be  empty. 
Next  problem:  how  to  repair  and  seal 


ing  effects  of  gasoline  and  oil,  and 
it  stops  freeze-thaw  damage  because 
it  prevents  water  seepage.  The  sec¬ 
ond  coat  contained  silica  sand  for 
increased  surface  traction.  In  six 
working  days,  the  entire  job 
was  done. 


forty  acres  of  pavement  in  two  weeks 
A  mobile  sweeper  quickly  cleaned 
the  lot  with  steel  gutter  brushes-  a 
crew  repaired  the  cracks;  and  then 
came  the  sealant:  two  coats  of 
Koppers  coal  tar  emulsion  pavement 
sealer.  This  sealer  resists  the  soften¬ 


Improved  standards  for  lighting.  \ 

There  is  a  large  and  complicated 
body  of  reasons  for  choosing  wood 
standards  for  outdoor  recreational 
lighting,  but  the  main  reason  is 
absurdly  simple:  wood  standards 
usually  save  30  to  50  percent  of 
costs.  Koppers  wood  standards  cost 
less  to  begin  with,  and  they  imbed 
directly  into  the  ground  without  foun¬ 
dations.  They  need  no  maintenance 
because  they  are  Cellon®  treated  to 
prevent  infestation  or  decay.  Poles 
come  round  or  laminated,  in  con¬ 
toured,  tapered,  or  traditional  styles; 
in  heights  from  10  to  30  feet;  in 
natural  wood  tones  or  in  color;  with 
or  without  pre-wiring. 


A  new  day  in  doc 

comes  in  module: 
float— most  of  the 
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modular  floating « 
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Designs  for  child-pleasing.  Kids  playing  in  the  parks 
of  Maryville,  Tennessee,  not  only  can  swing,  slide, 
and  see-saw,  they  can  defend  a  wild  west  fort,  climb 
the  mast  of  a  pirate  ship,  or  prowl  through  a  jungle 
maze  of  wooden  poles.  They  are  enjoying  a  wealth  of 
unusual  park  and  playground  structures,  all  designed 
in  wood  to  suit  the  rustic  park  environment.  Both 
Sandy  Springs  and  Everett  Parks  in  Maryville  were 
designed  with  Cellon®  treated  wood  from  Koppers. 
The  wood  is  pressure  treated  with  a  preservative  that 
resists  decay  and  termite  attack,  but  its  surface  is 
left  in  its  natural  color,  clean  and  oil-free. 


Architect:  Oliphant  and  Kersey,  Inc. 


The  court  case  for  wood  decking.  The  vast  acreage 
of  wood  playing  surfaces  is  growing  again,  this  time 
out  of  doors.  What  started  the  latest  surge  is  the 
remarkable  growth  of  paddle  tennis  as  a  winter  sport. 
Wood  makes  the  best  playing  surface,  and 
Wolmanized*  and  Cellon*  pressure-treated  lumber 
give  decking  and  structural  permanent  protection 
from  rot,  decay,  and  termites.  The  same  courts  are 
good  for  various  other  sports,  even  outdoor  dining, 
dancing,  and  parties.  One  manufacturer  offers  a 
prefabricated  court  and  suggests  that  where  land  is 
scarce,  the  structure  can  be  raised  a  few  feet  to 
furnish  sheltered  parking  space  underneath. 


A  new  day  in  docks.  When  the  dock 
comes  in  modules— and  the  modules 
float— most  of  the  uncertainties  about 
dock  building  simply  vanish.  That’s 
part  of  the  thinking  behind  Koppers 
modular  floating  dock  systems.  They 
make  it  possible  to  reduce  labor 
costs  drastically  and  to  put  a  marina 
into  business  overnight.  Flotation 
units  are  literally  unsinkable  (pon¬ 


toons  are  filled  with  buoyant  Dylite^ 
expanded  polystyrene)  and  each  is 
structurally  independent.  They  can 
be  attached,  detached,  formed  or 
re-formed  into  any  docking  pattern. 
There  are  48  different  modules  each 
with  stained  Cellon®  treated  decking 
and  handsome  laminated  side¬ 
boards. 


Fire  resistant  insulation.  Refrigerated  warehousing 
can  be  designed  to  beat  the  heat  in  more  ways  than 
one.  This  3  million  cubic  foot  cold  storage  food  center 
has  wall,  roof,  and  floor  insulation  made  from  a 
special  fire  resistant  foam  plastic:  a  self-extin¬ 
guishing  grade  of  Dylite*  expanded  polystyrene  from 
Sinclair-Koppers  Company.  Dylite  is  the  same  rigid 
foam  used  in  picnic  coolers  and  hot  drink  cups.  Used 
in  insulation  board,  it  has  an  extremely  low  “K”  factor 
and  is  inert  to  fungus  and  bacteria. 


The  boardwalk,  at  home.  In  a  parquet  pattern  writ 
large,  wood  makes  an  interesting  outdoor  walkway.  It 
weathers  well  because  boards  for  the  walk  and  its 
planters  are  pressure  treated  by  Koppers  with 
Wolman*  preservative  salts,  forced  deep  into  the  cell 
structure  to  protect  against  decay  and  insect  attack. 


This  house  has  a  wood  foundation 


f 

Wood  foundations?  This  house  has 
one.  So  does  the  tree.  Wood  founda¬ 
tion  systems  promise  important 
savings  of  time  and  money  in  home 
construction.  First,  Koppers  pressure- 
treats  the  wood  to  give  it  permanent 
resistance  to  decay  and  termites. 

It’s  protected  by  Wolman®  CCA  pre¬ 
servatives  that  will  not  wash  out. 


(Wolmanized®  lumber  has  been  used 
for  mine  timbers  and  utility  poles  that 
are  perfectly  sound  and  still  protected 
after  decades  of  use.) 

Wolmanized  treated  footers  are 
placed  on  a  prepared  gravel  base. 
Prefabricated  foundation  wall  sec¬ 
tions  are  nailed  into  place,  complete 
with  windows,  and  the  foundation 


system  is  ready  in  as  little  as  an  hour 
and  a  half.  This  method  is  not  only  far 
faster  than  masonry  construction,  it 
can  also  be  installed  in  any  kind  of 
weather.  Result:  savings  on  labor, 
savings  on  materials,  and  freedom 
from  costly  weather  delays. 

Wood  foundations  may  work  even 
better  for  houses  than  they  do  for  trees. 
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TENNANT 


TEIMNAIMT  COMPANY 

ESTABLISHED  1870 


P.  O.  Box  1452 

701  N.  Lilac  Drive,  Minneapolis,  Minn.  55440 
(612)  545-3771  •  TLX  290-451 


Dear  Sir: 

This  Michigan  metal  stamping  firm 
fabricates  400,000  lbs.  of  steel  a 
month  —  and  floors  look  new. 

They're  bright,  smooth,  oil-free 
and  easy-to-clean  —  just  as  your 
floors  can  be  —  with  the  T ennant 
Floor  Maintenance  System. 

Your  floors  will  stay  clean,  dust- 
free  and  glossy  with  mechanized 
clean-up.  They  remain  level  — 
resist  grease  and  oil  damage  with 
the  right  Tennant  Concrete  Floor  Finish  —  and  they're  protected  from  chemi¬ 
cal  spillage  and  wear. 

All  this  with  your  present  maintenance  crew,  perhaps  less. 

The  "System"  starts  when  a  Tennant  Floor-Care  specialist  surveys  your  plant 
and  recommends  your  maintenance  plan  —  based  on  your  square  footage,  soil- 
age,  plant  traffic,  production  schedule,  etc. 

The  recommendation  specifies  the  right  floor  coating  for  you,  the  right  sweep¬ 
er  ,  scrubber  or  scarifier  for  your  plant.  It  includes  the  total  price  —  and  a 
breakdown  so  you  can  budget  —  in  steps  if  you  wish  —  for  the  particular  result 
you  want  from  the  "Maintenance  System". 

And  best  of  all  —  there's  no  charge  for  the  survey  and  recommendation. 

Some  efficient  maintenance  systems  started  with  the  survey,  like  the  ones  at 
Ford,  General  Electric,  RCA,  John  Deere,  Caterpillar,  Malone  &  Hyde  and 
others. 

For  more  facts  on  the  maintenance  system  for  you  —  or  your  free  plant  survey 
—  just  mail  the  card. 


Cordially, 

TENNANT  COMPANY 


les  P.  Mannelly 
Field  Sales  Manager 


Systemized  floor  care  keeps  work  areas  looking  like  this.  30"- 
path  battery-powered  Scrubber  (which  can  switch  to  sweeping) 
removes  grime  from  Urethane-coated  floor. 


No  grime  or  bumpy  floors 

Stamping  Plant  Looks 
Like  Auto  Showroom 

Van  Wormer  Industries,  St.  Clair 
Shores,  Michigan,  stamps  400,000  to 
500,000  lbs.  of  steel  per  month  to 
supply  parts  for  the  auto  industry  — 
and  their  plant  looks  like  an  automo¬ 
bile  showroom. 

Steel  salesmen,  accustomed  to 
stamping  plant  operations  step  into 
the  90,000  sq.  ft.  facility  and  “their 
eyes  pop,”  says  Superintendent  An¬ 
thony  Wise. 

Had  Build-Up  Problem 

It  was  not  always  like  this.  Unlike 
the  present  facility  completed  this 
January,  floors  in  the  old  plant  had  a 
build-up  problem.  Oil,  “oil-dry”  and 
dirt  packed  down  under  traffic.  De¬ 
posits  were  Vi”  thick  in  some  areas. 

Using  a  spud-bar,  a  man  periodic¬ 
ally  scraped  areas  where  major  build¬ 
up  slowed  material  handling  and  cre¬ 
ated  a  slip-hazard.  Clean-up  was  slow 
and  tiring.  Hand-sweeping  didn’t  help 
much. 


Tennant  Suggests  System 
For  Floor  Care 

A  new  system  for  floor  care  was 
planned  for  the  new  building  which 
not  only  eliminated  former  problems, 
but  helped  change  the  working  en¬ 
vironment  in  the  new  structure. 

Key  to  the  system  is  a  2-coat  in¬ 
dustrial  finish  (Tennant  Urethane) 
which  was  applied  to  concrete  floors 
before  moving  in.  The  coating  was 
applied  by  a  contractor  who  did  the 
job  over  a  weekend. 

Then  cleanup  was  mechanized. 
Machines  could  keep  appearance 
high  and  help  extend  floor  finish  life 
by  removing  grinding  dirt  and  soilage 
faster  than  hand  methods. 

After  5  months  (when  photos  were 
taken)  the  only  signs  of  wear  to  the 
finish  were  in  the  men’s  room  near 
the  washing  sink  and  in  a  spot  or  two 
where  heavy  steel  loads  (some  band¬ 
ed  coils  of  steel  weigh  over  20,000 
lbs.)  scraped  off  small  amounts. 
These  areas  can  be  touched  up  when 
desired. 

Daily  Schedule 

Each  morning  at  10:30,  a  man 
sweeps  50,000  sq.  ft.  of  aisles,  and 


outside  loading  area  and  driveway 
using  a  40”  path  Tennant  Sweeper. 
The  job  takes  45  minutes. 

From  2  to  4  each  afternoon,  he 
scrubs  aisles  free  of  oil  using  a  30” 
path  battery-powered  Tennant  Scrub¬ 
ber.  Hand-mopping  near  machines  is 
also  done  at  this  time. 

The  rest  of  his  day  is  spent  clean¬ 
ing  wash  rooms,  painting  production 
machines  and  doing  a  variety  of 
maintenance  tasks. 

Since  the  floor  finish  keeps  oily 
soilage  on  top  for  easy  removal — 
floors  stay  free  of  stains  and  bumpy 
build-up.  Slip-hazard  has  been  great¬ 
ly  reduced. 

And  “oil-dry,”  formerly  used  at 
the  rate  of  50  bags  (50  lbs.  each) 
each  month  —  is  no  longer  needed. 
The  economic  effect  on  material 
handling  speedup  is  harder  to  mea¬ 
sure. 

The  “new  look”  is  especially  no¬ 
ticed  by  auto-officials  who  tour  the 
plant.  Mr.  Van  Wormer  encourages 
these  visits  feeling  his  bright,  well- 
lighted,  well  maintained  plant  sug¬ 
gests  efficient  management  and  "a 
quality  product. 
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fTEHNANT) 

o  Please  send  specialist  who  will  give 
plant  improving  survey. 

Please  send  bulletin  on. . . 

O  Large  rider  sw eeper/ scrubber. ... 
sweeps  53",  scrubs  50"  path. 

o  Mid-size  sweeper,  40"  path. 

O  Walk-behind  sweeper/scrubber. . . 
sweeps  34",  scrubs  30"  path. 

O  Floor  finishes  for  concrete. . . 

O  Urethane 
O  Epoxy 


Name 

Title 

Company 

Address 


City 


State 


Zip 

2001 


f  i  | 

FIRST 

CLASS 

Permit  No.  94 

Minneapolis, 

Minn. 

no  postage  stamp  necessary  if  mailed  in  United  States 

BUSINESS  REPLY  MAIL 

postage  will  be  paid  by 

TENNANT  COMPANY 

717  North  Lilac  Drive 
Minneapolis,  Minnesota  55440 
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Pipe  Railing  System 
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Connectorail®  System 


South  Seattle 
Community  College 
Seattle.  Washington 
Ralph  H  Burkhard.  Architect 
Fentron  Industries.  Fabricator 


Charlotte  Public  High  School 
Charlotte.  Michigan 
Louis  C  Kingscott 
and  Assoc..  Architects 
Kehr  Iron  Works.  Inc  . 
Fabricator 


Connectorail  is  an  easy  to  as¬ 
semble  pipe  railing  system  that  is 
fabricated  quickly  without  welding 
Components  slip  together  and  are 
joined  by  concealed  mechanical 
fasteners  at  intersections  and  by 
epoxy  structural  adhesive  at  splice 
joints. 

Ready-to-use  Connectorail 
components  eliminate  the  need  for 
welding  and  grinding.  Fabrication 
requires  only  cutting  to  length  and 
drilling  for  fasteners.  The  Con¬ 
nectorail  system  has  been  de¬ 
signed  to  assure  structural  sound¬ 
ness  and  proper  alignment;  posts 
and  top  rails  run  in  continuous 
lengths  uninterrupted  by  cross  and 
tee  fittings.  The  system  has  been 
engineered  and  tested  to  assure 
structural  strength  and  integrity 
when  properly  installed.  Compo¬ 
nents  for  all  common  railing  condi¬ 
tions  are  available  from  stock  for 
immediate  shipment. 

Previously  available  in  aluminum 
only,  the  Connectorail  system 
is  now  also  furnished  in  Type  304 
stainless  steel  with  a  No.  4  polished 
finish.  Stainless  steel  fittings  are 
furnished  for  134"  Schedule  5  pipe 
size  ornamental  grade  tubing 
( 1  .900"  O.D.  x  .065"  wall).  Stain¬ 
less  steel  Connectorail  can  also 
be  fabricated  by  welding  for  instal¬ 
lations  where  this  type  of  con¬ 
struction  is  required.  The  use  of 
Connectorail  fittings  eliminates 
notching  and  grinding  and  permits 
rapid  welding  with  a  minimum  addi¬ 
tion  of  weld  metal. 

Connectorail  is  also  provided  in 
6063  aluminum  alloy  in  either  clear 
anodized  or  smooth  mill  finish. 
Lightweight  Schedule  1  0  pipe  size 
tubing  is  specially  extruded  to  close 
dimensional  tolerances  with  a 
clean,  smooth  surface  finish.  AH 
components  are  carried  in  stock 
for  134”  (1  .660"  O.D.x  .109"  wall 
and  134”  (1  .900"  O.D. x  .  1  09"  wall) 
pipe  sizes. 


Properties  of  sections  for  Con 
nectorail  pipe  are  listed  on  pa9e 

8.  Other  detailed  information  '°r 
the  structural  design  of  ConiH't 
torail  handrail  installations  an 
guide  specifications  are  availa 
on  pages  8  thru  11. 
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Connectorail®  System 

ALUMINUM  /  STAINLESS 


MECHANICAL  CONNECTIONS 

Non-welded  connections  eliminate  welding  discolor¬ 
ation  and  expensive  grinding.  Strong  structural  ad¬ 
hesive,  stainless  steel  machine  screws  with  lock 
washers,  and  threaded  tubular  rivets  assure  posi¬ 
tive  connections  at  joints. 


CONTINUOUS  POSTS  AND  RAILS 

Posts  and  top  rails  run  in  continuous  lengths,  thus 
providing  a  system  that  is  inherently  stronger  than 
one  with  cast  tee  and  cross  connections. 


An  adjustable  bracket  may  be  fitted  to  the  post  by 
means  of  a  simple  adapter.  The  handrail  bracket 
tilts  to  conform  to  stair  angle.  Recommended  for 
ramps  or  unusual  stair  angles. 


FULL  RANGE  OF  FITTINGS 

A  complete  selection  of  fittings  is  offered  by  the 
system.  A  suitable  fitting  is  available  for  practically 
any  railing  condition. 


OPTIONS  FOR  MOUNTING 


Connectorail  posts  may  be  embedded  in  floor 
slab  or  side  mounted  on  facia  or  stringer  by  means 
of  facia  flanges.  A  reinforcing  insert  can  be  used 
at  the  base  of  the  post  for  added  strength  and 
stiffness. 


Connectorail®  System 


ALUMINUM  /  STAINLESS 


Aluminum  Connectorail  pipe  is  extruded  with 
special  accuracy  and  surface  quality  for  close 
match  with  Connectorail  fittings,  but  is  priced 
as  low  as  ordinary  Schedule  10  light  wall  pipe. 
Aluminum  fittings  and  pipe  are  carried  in  stock 
with  mill  finish  and  clear  anodized  finish.  When 
specifying  anodized  fittings,  add  the  suffix  “A” 
catalog  number  listed  (e.g.  7140-A). 

Stainless  steel  Connectorail  pipe  is  Ty| 
ornamental  grade  tubing.  Pipe  and  fittings  < 
ried  in  stock  with  No.  4  polished  finish. 


Connectorail  PIPE  20'  Lengths 


Aluminum:  Alloy  6063-T5  Schedule  10- 
light  wall.  Clear  anodized  or  mill 
finish. 

Stainless:  Type  304  Schedule  5  — orna¬ 
mental  grade.  No.  4  polished 
finish  fully  masked. 


IVa” 

Aluminum 

.109" 

b 

1.660 

304 

1V2" 

Aluminum 

.109" 

1.900' 

car- 

IV2” 

Stainless 

.065" 

1.900' 

HIGH  STRENGTH  Connectorail  POSTS 
(Aluminum  only) 

Alloy  6063-T832 
Schedule  10  — light  wall  drawn 


.109 


10 


pipe  precut  to  post  lengths. 
Clear  anodized  or  mill  finish. 


7103  1%"  Aluminum 

7104  1J4"  Aluminum 

7203  IY2"  Aluminum 

7204  IV2"  Aluminum 

Also  available  in  20'  lengths  in  mill  finish  only. 

CONNECTOR  SLEEVES 


length 

38" 

50" 

38" 

50" 


c 

1.660" 

1.660" 

1.900" 

1.900" 


h - 51 

V 

No. 

1 

Pipe 

7163  Aluminum 

IVa” 

7263  Aluminum 

IV2" 

9363  Stainless 

IV2" 

90°  TEE  (B) 

a 

For  drive  fit  into 
Connectorail  pipe 


No. 

7140  Aluminum 
7240  Aluminum 
9340  Stainless 

90°  CORNER  TEE 

a 


c 

1.660" 

1.900" 

1.900" 


a 

2" 

2" 

3" 


(M) 


i— j*— 

Use  threaded  rivet 
for  tee  joints,  thru 
bolt  and  lock  nut 
for  crosses. 


90  6  TEE  (V)  (Aluminum  only) 


7250 


1.900" 
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Connectorail®  System 

ALUMINUM  /  STAINLESS 


90°  THREE  WAV  ELBOW  (P) 


90°  RADIUS  ELBOW  (A) 


No 

Pipe 

C 

a 

7130 

Aluminum 

ik" 

1.660" 

2" 

7230 

Aluminum 

IK" 

1.900" 

2" 

9330 

Stainless 

IK" 

1.900" 

1W 

o 

O 

0) 

MITER  ELBOW 

(N) 

*- 


K 


CD 


No. 

Pipe 

C 

a 

7111 

Aluminum 

IK" 

1.660" 

2" 

7211 

Aluminum 

IK" 

1.900" 

2" 

9311 

Stainless 

IK" 

1.900" 

1%" 

ANGLE  TEE  (G) 


No. 

Pipe 

c 

r 

7110 

Aluminum 

v&r 

1.660" 

2j/2" 

7210 

Aluminum 

1V2" 

1.900" 

3" 

9310 

Stainless 

IV2" 

1.900" 

3" 

UPPER  RETURN  ELBOW  (U) 


29°a 

32°ff 

35  « 

38  > 

Pipe 

c 

r 

7179 

7182 

7185 

7188 

Aluminum 

IVa" 

1.660" 

2V2" 

7279 

7282 

7285 

7288 

Aluminum 

IV2" 

1.900" 

3" 

9379 

9382 

9385 

9388 

Stainless 

IV2" 

1.900" 

3" 

29°rt 

32°ft 

35°a 

38  ’a 

Pipe 

7129 

7132 

7135 

7138 

IK" 

7229 

7232 

7235 

7238 

IK" 

LOWER  RETURN  ELBOW  (R) 

c 


Pipe 

c 

Aluminum 

IVa" 

1.660 

Aluminum 

IV2" 

1.900 

Stainless 

IV2" 

1.900 

35a« 

7125 

7225 

9325 


38°<* 

7128 

7228 

9328 


Pipe 

c 

r 

Aluminum 

1V4" 

1.660" 

2V2" 

Aluminum 

1V2" 

1.900" 

3" 

Stainless 

IV2" 

1.900" 

3" 

29°rt  32ca 

7119  7122 

7219  7222 

9319  9322 


29  °a  32°a 
7139  7142 

7239  7242 

9339  9342 


35°nr  38°a 

7145  7148 

7248 
9348 


7245 
9345 

POST  ELBOW  (H) 


(Aluminum  only) 


c  r 

1.660"  2J£ 

1.900"  3" 


Connectorail®  System 

ALUMINUM  /  STAINLESS 


RAIL  ELBOW  TEE  (Q)  (Aluminum  only) 


29°a 

32°a 

35°a 

38°a 

Pipe 

C 

r 

7149 

7152 

7155 

7158 

154" 

1.660" 

254" 

7249 

7252 

7255 

7258 

154" 

1.900" 

3" 

RAIL  ELBOW  (E) 


29°a 

32°ar 

35’rt 

38°a 

Pipe 

c 

r 

7109 

7112 

7115 

7118 

Aluminum 

m" 

1.660" 

2V2' 

7209 

7212 

7215 

7218 

Aluminum 

1V2" 

1.900" 

3" 

9309 

9312 

9315 

9318 

Stainless 

1W 

1.900" 

3" 

FLOOR  FLANGE  (D)  (Aluminum  only) 


No. 

Pipe 

C 

b 

7170 

154" 

4" 

2  Vs" 

7270 

154" 

4  W 

2%" 

When  using  floor  flanges  or  angle  flanges  for  surface  mount¬ 
ing  of  posts,  care  must  be  taken  to  provide  adequate 
lateral  bracing.  The  use  of  floor  flanges  or  angle  flanges 
as  the  only  means  of  railing  support  is  not  recommended. 


ANGLE  FLANGE  (W)  (Aluminum  only) 


29°fl 

7169 

7269 


32°nr 

7172 

7272 


35°<i 

7175 

7275 


38°tt 

7178 

7278 


Pipe 

i‘/«" 

154" 


FACIA  FLANGE  (T) 


No. 

7190 

Aluminum 

Pipe 

V/a" 

a 

15' 

7290 

Aluminum 

IX" 

15' 

7293 

Aluminum 

IX" 

24' 

9390 

Stainless 

V/2" 

26' 

No 

Pipe 

a 

7191 

Aluminum 

IYa " 

15' 

7291 

Aluminum 

IX" 

15' 

7294 

Aluminum 

IX" 

24' 

9391 

Stainless 

IX" 

26' 

Facia  Flanges  are  sup¬ 
plied  complete  with  two 
ft6"  stainless  steel  bolts 
for  assembly  to  pipe 
post. 


ROOF  RAILING  FLANGE  6063-T6  Unpolished 

2VS"  2 (Aluminum  only) 


4 

— r 

4 

i 

4- 

i 

1 

1 

n 

VO 

4 

A 

k 

Aluminum 

Stainless 

No 

Pipe 

c 

a 

7192 

Aluminum 

IYa" 

1.427"  (6063-T6) 

15" 

7292 

Aluminum 

IX" 

1.667"  (6063-T6) 

15" 

7295 

Aluminum 

IX" 

1.667"  (6063-T 6) 

24" 

9392 

Stainless 

IX" 

1.750"  x  083"  wall 

26" 

Floor  mounting  is  best  accomplished  by  mounting  in  concrete. 
Reinforcing  bars  are  recommended  for  floor  mounted  posts. 
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Connectorail®  System 

ALUMINUM  /  STAINLESS 


COVER  FLANGE  (S)  Satin  finish 

c 


NO. 

710  Aluminum 

711  Aluminum 
211  Stainless 

WALL  RETURN 


Pipe 

IV*” 

iy2" 

iy2" 

5" 


c 

ln/l6" 

l15/l6" 

l15/ie" 


4y2" 


IY2" 

1  y2w 


7273  Aluminum 
9373  Stainless 

END  CAP 

^ -  %"  tapped  hole 


1.900" 

1.900" 


3" 

3" 


“T* 

r 

0) 

1-  j 

i 

Aluminum 


Stainless 


No. 

Pipe 

e 

7180 

Aluminum 

m" 

1.660 

7280 

Aluminum 

iy2" 

1.900 

9380 

Stainless 

iy2" 

1.900 

Aluminum  End  Cap  is  machined  from  solid  stock  to  provide 
secure  mounting  for  handrail  brackets.  Stainless  steel  End 
Cap  is  fabricated  from  heavy  gauge  metal. 


BRACKET  POST  ADAPTER 


3 

Aluminum 

No 

7161  Aluminum 
7261  Aluminum 
9161  Stainless 
9361  Stainless 


Stainless 

Pipe 

1  w 
1  w 

1 X" 

1*4" 


ANCHOR  PLUG 

%"  tapped  hole 


end  cap 


V2"  tapped  hole 


1V6" 


Stainless 


^ = 

3^ 

NO. 

Pipe 

b 

7162 

Aluminum 

m" 

1.427 

7262 

Aluminum 

iy2" 

1.667 

9362 

Stainless 

iy2" 

1.750 

Anchor  Plug  provides  secure  mounting  for  brackets  supp 
ing  second  or  third  rail.  Aluminum  Anchor  Plug  is  machineo 
from  solid  stock;  stainless  steel  Anchor  Plug  is  fabricatea 
from  heavy  metal. 


PIPE  POST  BRACKET  Satin  finish 


PIPE  WALL  BRACKET  Satin  finish 


308  Aluminum  3" 


PIPE  POST  BRACKET  Satin  finish 


222  Stainless  steel 


I 


PIPE  WALL  BRACKET  Satin  finish 


2V4" 


223  Stainless  steel 


BRACKET  EXTENSIONS 

Post  and  wall  bracket  extensions  are  available  for  the  brack¬ 
ets  above.  Extensions  increase  the  bracket  offset  by  1"  to 
3".  See  our  Catalog  1 1  for  details. 


Connectorail®  System 


ENGINEERING  DATA 


INTRODUCTION 

To  assist  architects  and  designers  to  select 
Connectorail  components,  we  have  included 
methods  for  structural  design  in  this  section.  This 
methodology  has  been  verified  by  tests  of  com¬ 
ponents  and  assemblies. 

BUILDING  CODES 

Many  building  codes  specify  location,  dimensional 
and  structural  strength  requirements  for  handrails. 

Regulations  issued  by  the  Department  of  Labor 
for  the  Occupational  Safety  and  Health  Adminis¬ 
tration  provide  dimensional  and  structural  strength 
requirements  for  certain  buildings.  These  state 
that  railings  shall  be  capable  of  withstanding  a 
load  of  "at  least  200  pounds  applied  in  any  direc¬ 
tion  at  any  point  on  the  top  rail." 

ALLOWABLE  STRESSES 

The  allowable  handrail  load  is  obtained  by  com¬ 
paring  the  stress  obtained  at  the  design  loading 
with  the  guaranteed  minimum  yield  stress  divided 
by  a  factor  of  safety  of  1.65  (Guaranteed  mini¬ 
mum  strength  is  the  test  value  exceeded  by  99% 
of  a  large  number  of  specimens). 


The  material  stress-strain  curve  for  aluminum, 
bronze  and  stainless  steel  has  no  definite  yield 
point  (see  graph).  It  is  customarily  defined  by  a 
line  drawn  parallel  to  the  initial  slope  of  the  stress 
strain  curve  and  offset  by  a  strain  of  .2%  of  gauge 
length  (percentages  varying  from  .1%  to  .5%  are 
used  by  some  data  sources).  A  much  larger  strain 
occurs  before  failure. 

TEST  DATA 

In  a  typical  test  of  a  railing  designed  by  use  of  the 
methodology  used  herein,  initial  permanent  yield¬ 
ing  will  occur  at  approximately  twice  the  design 
load,  and  failure  will  usually  occur  at  approximately 
2^  times  the  design  load. 

If  structural  design  is  based  upon  permanent  set 
measured  in  structural  tests  rather  than  upon  min¬ 
imum  yield  strength,  the  factor  of  safety  should 
be  increased  to  allow  for  the  normal  variation  in 
the  material.  Most  codes  specify  that  if  tests  of 
completed  structures  are  required,  they  should  be 
loaded  to  twice  design  load  without  exceeding  a 
specified  (small  amount)  of  permanent  set.  There- 
fnrfi  jf  allowable  strength  is  based  directly  upon 

test  ' results,  the  factor  of  safety  should  be  in¬ 

creased  from  1  .65  to  2.0. 


LOADING  DIAGRAM 


EXPLANATION  OF  SYMBOLS 


w  =  Uniform  horizontal  loading,  Ibs/ft  (perpendicular  to  the  rail) 

L  =  Span  between  centerlines  of  posts,  or  brackets  (inches). 

P  =  Horizontal  force,  perpendicular  to  rail  applied  at  top  of  post  (lbs). 
Fj_|  =  Horizontal  force,  perpendicular  to  rail  at  any  point  along  the  railing 
(lbs). 

Fy  =  Vertical  force,  perpendicular  to  rail  at  any  point  between  posts  (lbs) 
h  =  Height  of  post.  Distance  from  point  of  load  application  above  top 
of  attachment  (in) 

hi  =  Distance  from  top  of  post  attachment  to  top  of  insert  (in) 
t  =  Wall  thickness  (in), 
fs  =  Allowable  stress  for  design  (psi). 
f  =  Unit  stress  (psi). 

S  =  Section  modulus  (in3). 

Si  =  Combined  section  modulus  of  post  with  reinforcing  insert 
I  =  Moment  of  inertia  (in4). 


MECHANICAL  PROPERTIES  OF  MATERIALS 


Allowable 

Stress 

Material  (psi) 

Aluminum  6063-T5  11,000* 

Aluminum  6063-T832  2L000 
Stainless  Type  304  30,000 


Minimum  Modulus  of 

Yield  Elasticity 

(psi)  (psi  x  1  0  ) 

16,000  10.0 

35,000  100 

50,000**  28.0 


’"Allowable  =  16,000  x  1.17  -  1.65  Ref.  ASCE  paper  3342. 


50,000  psi.  minimum  yield  guaranteed  by  producing  manufac¬ 
turer  of  Connectorail  stainless  tubing. 


SECTION  PROPERTIES 

FOR  Connectorail  PIPE 


Sched  10 
Aluminum 

Nominal 

Size 

1  Ya" 

i  y2" 

Outside 

Diameter 

1.660 

1.900 

Area  1  S 

.531  .161  .193  -109 
.614  .247  .260  109 

Sched  5 

Stainless 

i  w 

1.900 

.375  .158  .166  065 

Stainless  Insert 

1.750 

.435  .151  173  083 

Stainless  Tubing 
Post  combined 
with  insert  (Si) 

i%" 

1.900 

.810  .309  .325  l48 
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ENGINEERING  DATA 


Connectorail  ENGINEERING  DATA 
POSTS:  ALLOWABLE  SPACING 


The  allowable  spacing  for  aluminum  posts  is 
given  by: 

=  12fs  x  S 
w  (h-hi) 

The  critical  height  of  the  post  for  bending  is 
measured  from  the  top  of  the  solid  reinforcing 
insert  (h-hi).  hi  is  either  9"  or  18",  measured 
from  point  of  attachment. 

The  allowable  spacing  for  stainless  steel  posts  is 
given  by  Li  or  L2,  whichever  is  smaller. 

=  1 2  fs  x  Si  =  325  inches’ 

w  x  h 

_  12  fs  x  S  S  =  .166  inches3 

or  by  \-2  -  w  (h_hl)  hi  =  20  inches 


POSTS:  ALLOWABLE  LOAD 

The  allowable  horizontal  load  at  the  top  of  the 
post  is:  s 

Aluminum  system  P  =  s - 


Stainless  Steel  system 
the  smaller  of 


Pi  = 


h-hi 

fsxS 

h-hi 


or  P‘2.  = 


fs  x  Si 


RAILING:  ALLOWABLE  SPAN* 

For  concentrated  loads  applied  to  the  railing,  the 
allowable  span  is: 


L  = 


4  f  s  x  S 


or  L  = 


4  fs  x  S 


1 2  x  f  s  x  S 


Fv  —  -  Fh 

For  distributed  loads  the  allowable  span  is. 

L=y§zo 

*ln  most  cases  the  allowable  span  between  posts 
will  be  governed  by  allowable  post  loading  rather 
than  rail  loading. 

RAILING:  ALLOWABLE  LOADS* 

For  concentrated  loads  applied  to  the  rail,  the 
allowable  loading  is: 

r  4  fs  x  S 
FH  =  Fv  =  l 

For  uniform  loadings  applied  to  the  rail,  the  al¬ 
lowable  loading  is: 


W  = 


12x8  fsx  S 

L2 


For  a  continuous  top  rail,  neither  Fy  nor  w  x  L 
can  exceed  P,  the  allowable  post  load. 

‘These  expressions  assume  pin  joints  at  the  POSts^S. “u ' 4 
values  of  FV  and  wV  can  be  obtained  by  .ncreas.ng  the  values  of  « 
and  8  used  above  when  the  railing  is  continuous. 


Connectorail  LOADING  TABLES 

The  values  tabulated  apply  to  installations  Jabn_ 
cated  and  erected  in  accordance  with  the  Con¬ 
nectorail  specifications.  Chart  values  have  been 
determined  by  assuming  that  reinforcing  bars 
have  been  used  with  floor  mounted  handrails. 

In  the  tables,  the  maximum  railing  span  has  been 
limited  arbitrarily  to  7  2"  for  aluminum  and  to  9b 
for  stainless  steel,  because  deflection  would  be 
excessive  for  longer  spans.  All  rails  for  the  alumi¬ 
num  system  are  6063-T5. 


Connectorail  LOADING  TABLES  (cont'd) 


h 

hi 

L 

p 

Fv 

1  pipe 

•  32" 

9" 

55" 

92  lbs. 

153  lbs. 

6063-T5 

•  34 

9 

55 

85 

167 

20  Ibs/ft 

•  36 

9 

47 

79 

180 

•  38 

9 

44 

73 

198 

1 W'  pipe 

•  32" 

9" 

72" 

124  lbs. 

159  lbs, 

6063-T5 

•  34 

9 

69 

114 

167 

20  Ibs/ft 

•  36 

9 

64 

106 

180 

•  38 

9 

59 

99 

193 

•  40 

9 

55 

92 

207 

•  42 

9 

52 

87 

220 

•  44 

9 

49 

82 

233 

•  46 

9 

46 

77 

247 

•  48 

9 

44 

73 

260 

1  Vt,"  pipe 

•  32" 

9" 

72" 

175  lbs. 

118  lbs. 

6063-T832 

•  34 

9 

72 

162 

118 

20  Ibs/ft 

•  36 

9 

72 

150 

118 

•  38 

9 

72 

140 

118 

•  40 

9 

72 

131 

118 

•  42 

9 

72 

123 

118 

•  44 

9 

69 

116 

122 

•  46 

9 

66 

109 

129 

•  48 

9 

62 

104 

136 

VA"  pipe 

•  32" 

9" 

57" 

237  lbs. 

201  lbs. 

6063-T832 

•  34 

9 

52 

218 

218 

50  Ibs/ft 

•  36 

9 

49 

202 

236 

•  38 

9 

45 

188 

253 

•  40 

9 

42 

176 

271 

•  42 

9 

40 

165 

288 

1A"  pipe 

•  38" 

18" 

57" 

273  lbs. 

201  lbs 

6063-T832 

•  40 

18 

57 

248 

201 

50  Ibs/ft 

•  42 

18 

55 

227 

210 

•  44 

18 

50 

210 

227 

•  46 

18 

47 

195 

244 

•  48 

18 

44 

182 

262 

1  A"  pipe 

•  32" 

20" 

96" 

305  lbs. 

208  lbs 

Type  304 

•  34 

20 

96 

287 

208 

20  Ibs/ft 

•  36 

20 

96 

271 

208 

•  38 

20 

96 

256 

208 

•  40 

20 

96 

244 

208 

•  42 

20 

96 

226 

208 

•  44 

20 

96 

207 

208 

•  46 

20 

96 

191 

208 

•  48 

20 

96 

178 

208 

1A"  pipe 

•  32" 

20" 

73" 

305  lbs. 

270  lbs 

Type  304 

•  34 

20 

69 

287 

290 

50  Ibs/ft 

•  36 

20 

65 

271 

307 

•  38 

20 

62 

256 

324 

•  40 

20 

58 

244 

341 

•  42 

20 

54 

226 

367 

•  44 

20 

50 

207 

400 

•  46 

20 

46 

191 

434 

•  48 

20 

43 

178 

467 
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GUIDE  SPECIFICATION 
for  Connectorail® 

The  following  specifications,  which  are  illustrative 
only,  are  designed  to  assist  the  specification 
writer.  In  order  to  secure  more  accurate  bids,  a 
higher  class  of  workmanship,  and  the  establish¬ 
ment  of  direct  responsibility,  it  is  recommended 
that  all  Connectorail  work  be  specified  as  a 
special  section  of  the  miscellaneous  metalwork 
specification. 


1.  GENERAL  CONDITIONS: 

The  General  Conditions  of  the  Contract  for  the 
Construction  of  Buildings,  Standard  Form  of 
American  Institute  of  Architects,  latest  edition, 
and  the  Supplementary  General  Conditions  are 
hereby  made  a  part  of  these  specifications  to 
the  same  extent  as  if  bound  herein. 


2.  SPECIAL  CONDITIONS: 

(a)  Approved  fabricators  for  this  work  are  as 
follows:  (list  approved  companies). 

(b)  Other  fabricators  will  be  considered,  pro¬ 
vided  that  written  approval  for  submission 
of  bids  is  granted  by  the  Architect. 

(c)  This  fabricator  shall  examine  the  contract 
drawings  and  these  specifications  to  ensure 
that  the  work  is  complete.  Should  errors, 
omissions  or  inconsistencies  be  found,  he 
shall  notify  the  Architect  and  General  Con¬ 
tractor  in  writing  and  shall  list  any  qualifi¬ 
cation  affecting  his  bid. 

(d)  This  fabricator  shall  coordinate  his  work 
with  that  of  other  trades,  and  shall  promptly 
furnish  all  items  to  be  installed  by  others 
when  so  requested. 

(e)  To  ensure  that  he  may  effect  a  first-class 
installation  of  his  work,  this  fabricator  shall 
examine  all  prior  work  by  others  affecting 
the  work  hereunder.  Any  defect  or  omis¬ 
sions  so  found  shall  be  reported  in  writing 
to  the  Architect  and  General  Contractor 
before  any  work  hereunder  is  started. 

(f)  This  fabricator  shall  make  allowance  for 
normal  construction  tolerances  and  provide 
those  accessories  and  fabrication  variations 
required  to  compensate  for  the  above. 


3.  SCOPE  OF  THE  WORK: 

(a)  This  fabricator  shall  furnish  all  labor,  mate¬ 
rials,  equipment  and  services  required  to 
complete  the  railings  and  related  work  indi¬ 
cated  on  the  drawings  or  specified  herein. 

(b)  This  fabricator  shall  submit  (number)  copies 
of  completely  detailed  shop  drawings  to  the 
Architect  for  approval.  Drawings  shall  show 
clearly  all  materials,  finishes,  connecting 
and  joining  methods,  and  the  relationship  to 


adjoining  work  by  others.  No  fabrication 
work  shall  be  started  until  shop  drawings 
have  been  approved. 

4.  WORK  NOT  INCLUDED: 

(a)  (List  here  those  items  and  services  to  be 
provided  under  other  divisions  of  the  spec¬ 
ifications.) 

5.  MATERIALS: 

(a)  All  Connectorail  components  shall  be 
the  products  of  Julius  Blum  and  Company, 
Inc.,  Carlstadt,  New  Jersey.  Components 
shall  be  manufactured  of  6063  Aluminum 
alloy  or  Type  304  Stainless  Steel  as  speci¬ 
fied  below: 

i.  Connectorail  pipe  for  aluminum 
posts  and  rails  shall  be  schedule  10 
light  wall  pipe  of  aluminum  alloy  6063  T5, 
extruded  with  special  accuracy  and  sur¬ 
face  quality  for  close  match  with  Con¬ 
nectorail  fittings.  Wall  thickness  shall 
be  0.109" .  Outside  diameter  for  nominal 
1  pipe  shall  be  1.660".  Outside  di¬ 
ameter  for  nominal  1 1An  pipe  shall  be 
1.900". 

ii.  High  Strength  Connectorail  alumi¬ 
num  posts,  when  so  specified,  shall  be 
fabricated  from  schedule  10  light  wall 
drawn  pipe  of  aluminum  alloy  6063-T832. 

iii.  Stainless  Steel  posts  and  rails  shall  be 
fabricated  from  welded  (unannealed) 
Type  304  tubing  with  50,000  psi  min¬ 
imum  yield  strength  guaranteed.  Elbows 
may  be  fabricated  from  welded  Type 
304  tubing,  annealed  after  welding.  Wall 
thickness  shall  be  .065".  Outside  diam¬ 
eter  shall  be  1.900". 

iv.  Connectorail  Fittings  shall  be  manu¬ 
factured  of  wrought  material  of  the 
same  composition  as  the  posts  and  rails. 
Tee-fittings  and  elbows  which  are  fabri¬ 
cated  from  more  than  one  piece  shall  be 
of  welded  construction  with  no  weld 
marks  visible  when  the  fitting  is 
installed.  All  surfaces  which  mate  with 
Connectorail  Pipe  or  tubing  shall  be 
precisely  machined  and  free  from  burrs. 

(b)  All  mechanical  fasteners  used  in  the  as¬ 
sembly  of  Connectorail  shall  be  of  alu¬ 
minum  or  stainless  steel.  Fasteners  or 
fastening  devices  substituted  for  those 
listed  below  shall  not  be  considered  satis¬ 
factory. 

Connectorail  engineering  prop¬ 
erties  as  published  by  Julius  Blum  and 
Company,  Inc.,  are  not  valid  if  substitute 
fasteners  are  employed. 

i.  Internally  threaded  tubular  rivets  shall 
e  used  for  tee  connections  into 
Connectorail  pipe  or  tubing.  They 
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ANGLE  TEE  TEMPLATE 


Suggested  templates  for 
use  in  locating  holes  for 
Connectorail  Angle  Tees*. 
Holes  are  located  1"  above 
and  below  intersection  of 
center  lines  of  pipe, 
regardless  of  stair  angle. 


ACTUAL  SIZE 

Use  drill  size  “Q”  or  ’Vk"  for  tubular  rivet  fastener- 


7 


2.61' 


I 


Use  drill  size  "Q'’  or  n/a2"  for  tubular  rivet  fastener 


FOR  IVa"  PIPE 


PIPE  PERIMETER  5.21" 


PIPE  PERIMETER  5.97" 
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shall  be  of  the  same  metal  as  the  posts 
and  shall  accept  a  %"  x  20  machine 
screw. 

ii.  SEMS  Screws  or  stainless  steel  round 
head  (Phillips)  machine  screws  with  lock 
washers,  size  x  20,  shall  be  used 
with  internally  threaded  tubular  rivets 
to  attach  tee-fittings  to  pipe. 

iii  When  90°  tee-fittings  are  mounted  op¬ 
posite  each  other  on  the  same  axis,  a 
single  %"  x  20  stainless  steel  machine 
screw  and  lock  nut  may  be  used  instead 
of  rivets  if  desired.  (154"  pipe  requires 
a  2^"  screw;  1^"  pipe  requires  a  3” 
screw.) 

iv.  3-M  Scotch-Weld  Adhesive,  EC-2216 
B/A,  a  two-part  epoxy  compound,  shall 
be  used  for  permanent  splice  connec¬ 
tions. 

v.  Machine  screws  used  to  mount  Con¬ 
nectorail  Facia  Flanges  to  stringers 
shall  be  of  stainless  steel,  galvanized 
steel,  or  cadmium  plated  steel,  and  be 
b/i6n  in  diameter. 


6.  DISSIMILAR  MATERIALS: 

(a)  When  Connectorail  components  come 
in  contact  with  dissimilar  metals,  surfaces 
shall  be  kept  from  direct  contact  by  paint¬ 
ing  the  dissimilar  metal  with  proper  primer 
or  paint. 

(b)  When  Connectorail  components  come 
in  contact  with  concrete  or  lime  mortar, 
exposed  aluminum  surfaces  shall  be  painted 
with  alkaline-resistant  coatings  such  as 
heavy  bodied  bituminous  paint  or  water- 
white  methacrylate  lacquer. 

(c)  Where  aluminum  parts  are  placed  in  contact 
with  wood  or  other  absorbtive  materials 
which  may  become  repeatedly  wet,  the  a  u 
minum  parts  shall  be  painted  with  two  coats 
of  aluminum  metal-and-masonry  paint  or 
coated  with  heavy  bodied  bituminous  pain 


FINISHES:  .  .  . 

(a)  When  specified,  mechanical  finishing 
be  done  in  accordance  with  proper  s 
practice. 

(b)  When  stock  components  with  204  FI  ^no 
dized  finish  are  specified,  no  furt  er 

ing  is  required. 

(c)  Other  electrochemical  finishing  j- 

specified  in  accordance  with  indus  Y 

ards  to  meet  installation  expos 
appearance  requirements. 


8  fabrication,  workmanship 

AND  ERECTION:  _  e_tion  shall 

(Q)  All  work  executed  under  this  s 


be  performed  in  a  shop  thoroughly  experi¬ 
enced  in  this  type  of  work  in  accordance 
with  the  best  modern  practice,  and  of  rec¬ 
ognized  quality  acceptable  to  the  architect. 

(b)  Assembly  of  Connectorail  components 
shall  be  performed  in  strict  accordance  with 
manufacturer's  recommendation  for 
assembly. 

i.  Internally  threaded  tubular  rivets  shall 
be  installed  in  Connectorail  Pipe  wall 
at  all  locations  where  Tee-fittings  are  to 
be  attached.  Care  shall  be  taken  to  see 
that  rivets  are  properly  headed  without 
stripping  threads. 

ii.  Care  should  be  taken  to  see  that  ma¬ 
chine  screws  are  completely  tightened 
when  Tee-fittings  are  mounted  on 
Connectorail  pipe.  Flex-Loc  nuts, 
lock  washers  or  a  mastic  compound 
manufactured  for  the  purpose  shall  be 
used  to  prevent  machine  screws  from 
loosening  under  repeated  loading. 

iii.  All  sleeve  joints  and  splices  for  other 
than  temporary  installations  shall  be 
bonded  2^"  into  the  pipe  with  3-M 
Scotch-Weld  epoxy  adhesive,  EC-2216 
B/A.  Epoxy  shall  be  mixed  and  applied 
strictly  in  accordance  with  the  manu¬ 
facturer’s  instructions,  and  the  one-hour 
pot  life  of  the  mix  shall  be  strictly  ob¬ 
served.  Prior  to  the  application  of 
adhesive  all  surfaces  to  be  bonded  shall 
be  thoroughly  cleaned  with  an  Oakite 
solution,  rinsed  and  dried.  Care  shall 
be  taken  to  see  that  railings  are  not  dis¬ 
turbed  during  the  required  curing  period 
so  that  epoxy  bonds  may  develop  full 
strength. 

(c)  All  work  shall  be  free  from  blemishes  or 
defects  of  any  type  which  can  affect  dura¬ 
bility,  strength  or  appearance. 

(d)  All  work  shall  be  complete  in  every  detail. 
Finished  work  shall  be  approved  by  the 
Architect  before  the  job  will  be  accepted. 

(e)  Erection  of  Connectorail  shall  be  per¬ 
formed  by  the  fabricator  or  shall  be  super¬ 
vised  by  his  qualified  representative. 


g  final  CLEANING: 

(a)  Upon  completion  of  the  railing  installation 
this  fabricator  shall  clean  all  work  to  make 
it  acceptable  at  the  time  of  final  inspection. 


1  O.  GUARANTEE: 

This  fabricator  shall  furnish  to  the  Architect  a 
written  guarantee  against  any  and  all  defects  in 
workmanship,  materials  and  finish  which  may 
appear  within  a  period  of  one  year  following 
acceptance  of  the  work  by  the  Architect. 
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Aluminum 


Catalog  No.  A25-140  Aluminum 
Catalog  No.  SS25-140  Stainless 


The  internally  threaded  tubular  aluminum  rivet 
is  easily  set  in  Connectorail  pipe  wall.  The 
rivet  provides  high  strength  X"-20  threads  for 
blind  attachment  of  Connectorail  tee  fittings. 

INSTALLATION 

Drill  pipe  with  drill  size  Q  or  1 1/32"  hole.  Thread 
rivets  on  stud  of  header  tool  and  insert  in  hole. 
Apply  %"  box  end  or  open  end  wrench  to  header 
hex  nut  and  insert  hex  key  in  socket.  Hold  hex 
key  stationary  and  turn  wrench  in  counter¬ 
clockwise  direction  to  pull  up  stud  and  upset 
rivet  walls.  Approximately  1 X  to  2  turns  are 
required  to  produce  complete  upset.  A  box  end 
rachet  wrench  makes  this  operation  very  quick 
and  easy. 


WRENCH  TYPE  HEADER 


Catalog  No.  C-845-2520 


The  wrench  type  header  is  a  low  cost  hand  tool 
for  setting  the  internally  threaded  tubular 
rivets.  The  rivet  is  threaded  onto  header  tool 
stud  and  inserted  in  drilled  hole.  Jack  screw 
mechanism  provides  pull-up  force  to  upset  the 
rivet.  Pneumatically  powered  header  tools  are 
available  for  large  volume  applications. 


ANGLE  FITTING  SELECTOR  CHART 


Angle  fittings  are  carried  in  stock  for  29°,  32°, 
35°,  and  38°  angles  of  inclination.  To  select 
the  correct  angle  fitting  for  a  stairway,  plot  the 
intersection  of  riser  and  tread  dimensions  on 
the  chart  above.  The  zone  into  which  the  inter¬ 
section  falls  will  indicate  the  correct  angle 
value  for  fittings. 

Example:  A  7"  riser  and  10"  tread  require  35° 
angle  fittings. 


SCOTCH-WELD  EPOXY  ADHESIVE 


SEMS  SCREW  and  THROUGH  BOLTS 


^  — r 


SEMS  Screw  RH MS  X”  x  20  x  2X"  or  3" 

RHMSX”  x  20  x  1"  with  lock  nut 
with  lock  washer 


SEMS  SCREWS  prevent  accidental  omission 
of  lock  washers  and  subsequent  loosening  of 
joints.  The  combination  of  X"  x  20  x  1"  stainless 
steel  RHMS  with  lockwashers  and  internally 
threaded  tubular  rivet  fasteners  provides  con¬ 
nections  of  ample  strength  to  develop  the  full 
loading  capacity  of  Connectorail  pipe.  Where 
two  90°  tees  are  mounted  opposite  each  other 
to  form  a  cross  assembly,  a  stainless  steel 
through  bolt  with  lock  nut  may  be  used.  For 
IX"  nine  use  X"  x  20  x  2X"  RHMS  with  lock 
nut.  For  IX"  pipe,  use  X"x20x  3"  RHMS  with 
lock  nut. 


Tubes -4  oz.  (total)  Cans  -  1  qt.  (total) 


Catalog  No.  3M  EC-2216  B/A  Clear  Amber 


SCOTCH-WELD  epoxy  adhesive  is  used  to 
make  permanent  splice  connections  between 
Connectorail  components.  Since  structural 
integrity  of  Connectorail  installations  de¬ 
pends  on  sound  splice  joints,  manufacturer's 
instructions  for  application  must  be  followed 
explicitly: 

1  Surfaces  must  be  clean  and  free  from  grease  Parts  should  be 
cleaned  with  an  Oakite  solution,  rinsed  and  dried 

2  The  epoxy  adhesive  must  be  properly  mixed  and  the  one-hour  pot 
life  of  the  mixture  must  be  observed 

3  Apply  adhesive  generously  to  both  surfaces  to  be  bonded,  fit  to¬ 
gether,  and  wipe  off  excess  adhesive  immediately 

4  Allow  installation  to  remain  undisturbed  for  eight  hours  to  allow 
bond  to  develop  maximum  strength  Allow  additional  curing  time 
in  cold  weather 


JULIUS  BLUM  8.  CO..  INC.,  CARLSTADT,  N.  J.  (201)  GE  8-4600  •  N.  V.  (212)  OX  5-2236  •  TELEX  13-3491  . 
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RISERS 


Everything  is  shipshape.  A  center  for  the  performing  arts  keeps  the  sounds  of  heating 
and  cooling  from  mixing  with  the  sounds  of  music.  Fountains  and  lagoons  surround 
an  office  building  while  basement  levels  beneath  the  water  remain  dry.  Pressure 
treatment  preserves  the  wood  in  a  house  whose  design  preserves  the  woods  around 
it.  A  place  for  everything,  and  well  placed  building  products  help  to  keep  everything 
in  its  place. 

On  the  following  pages,  you'll  see  specific  examples  of  how  Koppers  products  have 
helped  architects  and  engineers  control  the  effects  of  environment  and  obtain 
greater  latitude  of  design,  saving  money  for  clients.  Koppers  building  products  are 
either  permanent  in  themselves  or  give  permanence  to  other  materials. 


Sorting  out  sounds  in  the  opera  house 


It's  as  if  the  ghost  frigate  from 
Wagner’s  opera,  The  Flying  Dutch¬ 
man,  had  sailed  into  the  harbor  at 
Sydney,  Australia,  about  to  drop 
anchor. 

Nor  is  it  a  coincidence  that  the  new 
Sydney  Opera  House  strikes  a  pro¬ 
file  suggestive  of  sailing  ships:  that 
is  the  image  to  which  Danish  Archi¬ 
tect  Jorn  Utzon  originally  attributed 


Australian  News  and  Information  Bureau. 


the  idea  of  his  curving,  winglike  roof 
sections  that  seem  to  billow  like  sails 
on  the  horizon. 

Geometry  of  the  precast  concrete 
roof  is  that  of  sections  of 
spheres  with  the  largest  shell  rising 
220  feet. 

Beneath  this  multiple  canopy  will  be 
a  complete  center  for  the  performing 
arts,  including  a  large  concert  hall, 
an  opera  theatre,  drama  theatre, 
exhibition  hall,  and  separate  halls 
for  chamber  music  and  cinema, 
rehearsals,  recording,  dressing 
rooms,  and  restaurants. 

For  a  structure  that  might  simul¬ 
taneously  host  a  symphony  concert, 
an  opera,  a  play,  and  a  trade  show, 
effective  sound  suppression  systems 
were  an  essential  part  of  the  plan. 
Around  and  above  concert  halls  and 
stages  and  throughout  the  air  han¬ 
dling  system,  over  100  Aircoustat® 
Sound  Traps  have  been  installed  by 
Koppers  Australian  licensee, 


Australian  Gypsum  Ltd.  These  sound 
traps  plus  another  100  which  will  be 
installed  before  the  structure  is 
completed  will  silence  the  incoming 
noise. 

These  duct  silencers  use  a  com¬ 
bination  of  streamline  corrugated 
baffles  and  perforations  to  attenuate 
noise  with  minimum  effect  on  air 
pressure  and  flow. 

Koppers  makes  a  full  complement 
of  sound  conditioning  materials  and 
acoustical  devices  small  enough  to 
fit  in  the  ductwork  or  large  enough 
to  silence  a  turbine  generator.  Check 
the  coupon  for  details. 


TOP  OF 
SANDSTONE 


Under  the  water,  everything  is  dry 

At  the  base  of  its  soaring  white 
precast  columns,  the  new  Mutual 
Benefit  Life  Plaza  Building  in  Los 
Angeles  is  an  island  surrounded  by 
freeform  lagoons  and  fountains, 

Lilies  of  the  Nile,  jacaranda,  and 
Canary  Island  pine. 

The  structure  and  its  plaza  earned  a 
special  award  from  Los  Angeles 
Beautiful,  a  civic  improvement 
association  spearheaded  by  com¬ 
munity  leaders. 

For  architects  William  L.  Pereira 
Associates,  the  unusual  setting  was 
both  a  triumph  and  a  problem.  Be¬ 
neath  the  fountains  and  lagoons, 
three  levels  of  parking  facilities  had 
to  be  kept  dry. 

They  specified  Koppers  coal  tar 
pitch  waterproofing  systems  both  for 
the  lagoons  and  for  the  building 
proper.  Four  plies  of  tarred  mem¬ 
brane  alternated  with  five  moppings 
of  Type  B  pitch  form  a  watertight 
barrier  between  basement  slabs,  at 
exterior  walls  below  grade,  and  at 
planters.  For  the  plaza  level,  water¬ 
proofing  includes  five  plies  of  tarred 
felt  and  five  moppings  of  Type  A 
pitch,  with  fabric  reinforcing  at  angles. 
For  information  on  Koppers  built-up 
roofing  and  waterproofing  systems, 
check  the  coupon. 


Architects:  William  L.  Pereira 
Associates 
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Problems 

Low-cost  Koppers  solutions 

Built-up  roofing 

Reinforcement  fabrics, 
coal  tar  roofing  pitch 

Waterproofing 

Reinforcement  fabrics,  coal  tar  pitch, 
coal  tar  waterproofing  pitch, 
cold  applied  applications 

Dampproofing 

Same  as  waterproofing,  plus  Durethene£> 
polyethylene  film 

Corrosion  protection 
for  steel 

Bituminous  coatings, 
synthetic  resin  coatings 

Corrosion  protection- 
concrete  &  masonry 

Bituminous  coatings,  synthetic  resin 
coatings,  coal  tar  waterproofing  pitch 

Protection  of 
asphalt  pavement 

Pavement  sealers 

Insulation 

Dylite®  foam  plastic  board 

Low-cost  piling, 
poles  and  structures 

Pressure- creosoted  wood 

Fire  protection  for  wood 

Non-Com^  wood,  Class  ‘‘B"  &  “C"  Cedar 
shakes  &  shingles,  Exterior  Non-Com 

Termite,  rot  and 
decay  protection 

Pressure- creosoted  wood,  Cellon®  pres¬ 
sure-treated  wood,  Wolmanized®  lumber 

Sound  control 

Aircoustats  sound  traps, 

Acoustilouvres^  Soundmetal^  panels 

Adhesive  for  wood 

Penacolite®  adhesives 

Structural  systems 

Laminated  arches,  beams,  decking; 
reinforced  plastic  structural 

Environmental  control 

Aircoustat  sound  traps,  Acoustilouvres, 
Soundmetal  panels,  electrostatic 
precipitators,  water  and  waste 
treatment  equipment 

For  more  information,  clip  and  mail  coupon. 


Robert  M.  Winters,  Mgr.,  Architectural  Sales  X-1 

Koppers  Company,  Inc. 

Room  1328,  Koppers  Bldg.,  Pittsburgh,  Pa.  15219 

Please  send  me  additional  information  about  the  products 
I  have  checked: 

□  Aircoustat®  silencers  □  Automatic  Backwash  Filters 

□  Laminated  beams  and  decking  □  Built-up  roofing 

□  Wolmanized®  lumber  and  piling  □  Waterproofing 

□  Protective  coatings  □  Fiberglass  reinforced 

polyester  panels 

□  Other  (Please  specify) _ 

Name - 

Title - 

Add  ress - 

Company - — 

City. _ _ _ State - Zip - 
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Under  the  water,  everything  is  dry 

At  the  base  of  its  soaring  white 
precast  columns,  the  new  Mutual 
Benefit  Life  Plaza  Building  in  Los 
Angeles  is  an  island  surrounded  by 
freeform  lagoons  and  fountains, 

Lilies  of  the  Nile,  jacaranda,  and 
Canary  Island  pine. 

The  structure  and  its  plaza  earned  a 
special  award  from  Los  Angeles 
Beautiful,  a  civic  improvement 
association  spearheaded  by  com¬ 
munity  leaders. 

For  architects  William  L.  Pereira 
Associates,  the  unusual  setting  was 
both  a  triumph  and  a  problem.  Be¬ 
neath  the  fountains  and  lagoons, 
three  levels  of  parking  facilities  had 
to  be  kept  dry. 

They  specified  Koppers  coal  tar 
pitch  waterproofing  systems  both  for 
the  lagoons  and  for  the  building 
proper.  Four  plies  of  tarred  mem¬ 
brane  alternated  with  five  moppings 
of  Type  B  pitch  form  a  watertight 
barrier  between  basement  slabs,  at 
exterior  walls  below  grade,  and  at 
planters.  For  the  plaza  level,  water¬ 
proofing  includes  five  plies  of  tarred 
felt  and  five  moppings  of  Type  A 
pitch,  with  fabric  reinforcing  at  angles. 
For  information  on  Koppers  built-up 
roofing  and  waterproofing  systems, 
check  the  coupon. 

Architects:  William  L.  Pereira 
Associates 


A  house  rich  in  natural  wood 

It  stands  on  treated  wood  pilings,  exposed  inside  the 
house  and  out.  Laminated  exposed  beams  andlam 
mated  decking  are  Southern  Pine,  as  are  door 
frames  and  the  laminated  edge-grain  ceilinqs  and 
floors.  Siding  is  rough  sawn  cedar  plywood  aoDlied 
like  clapboard.  Paneling,  interior  doors,  and 
cabinetry  are  luan  mahogany. 

Client-contractor  Dr.  Robert  G.  Stanley,  a  forestry 
professor,  and  Mrs.  Stanley  decided  to  make  full 
use  of  natural  wood  in  building  their  house  on  a 
sloping  lakeside  site  near  Gainesville. 

Architect  William  Morgan,  AIA,  designed  the  house 
in  a  sequence  of  platforms,  spiraling  upward  in  the 
form  of  pinwheels  supported  on  nine  wood  piles. 
Pressure-treated  by  Koppers  with  Wolman*J  preserv¬ 
ative  salts,  these  piles  are  bolted  to  laminated  wood 


beams  supporting  exposed  floor 

Beams  and  decking  are  Koppers  laminated  wood. 

The  house  looks  to  the  lake  open  on  th  d 

closed  to  the  other  three.  Visitors  enter  by  a  ramp 

the  two  story  porch,  then  continue  up  to  the  kitchen, 
room,  bedrooms,  and  studio,  or  down  to  the 

guest  suite,  and  carport.  Hesian  but 

m“' oi  ,hs  ,,ees 


wood  | 
moving, 

Fornwre  information  on^JJjj25,J£wS^ecK 
Koppers  laminated  wood  beams  ana 

the  coupon. 


Architect 


:  William  Morgan,  Jacksonville 


c 
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Fascia  panels:  120  pounds  each 


Large,  shadow  box  fascia  panels  on 
the  new  Los  Angeles  Social  Services 
Building  have  a  substantial  look 
without  the  weight  to  match. 

Each  of  the  8  by  1 4  foot  panels 
weighs  120  pounds,  light  enough  to 
be  carried  and  lifted  around  the  con¬ 
struction  site  by  two  workmen. 
Panels  were  molded  by  the  Williams- 
Bermuda  Corp.  of  Alhambra,  using 
Koppers  polyester  resins  reinforced 


with  fiberglass. 

Williams-Bermudahas  received  Los 
Angeles  building  code  approval  for 
use  of  its  plastic  fire-resistant 
panels,  roof  vents,  skylights,  and 
duct  work.  For  information,  check 
the  coupon. 

Architects:  Carey  K.  Jenkins  & 
Associates,  Los  Angeles 


Colorful  coatings  for  the  treatment  plant 


The  water  treatment  plant  should 
treat  the  water  without  demanding 
constant  treatment  for  itself. 

So  when  the  Newburgh  Consoli¬ 
dated  Water  District  in  New  York 
State  planned  the  new  Chadwick 
Lake  Treatment  Plant,  they  decided 
to  head  off  the  costs  and  complica¬ 
tions  of  a  heavy  maintenance 
schedule.  Throughout  the  plant, 
specially  formulated  Koppers  coat¬ 
ing  systems  protect  pipe  and  tank 
surfaces  from  corrosion. 

Two  6,000  gallon  steel  tanks  to  store 


sodium  hydroxide  received  a  coat  of 
Koppers  epoxy  primer  followed  by 
two  coats  of  an  epoxy  topcoat.  Two 
3,000  gallon  liquid  alum  tanks  are 
protected  by  a  coat  of  Torex®  metal 
primer  and  three  coats  of  Torex 
Heavy,  a  rubber-based  system  which 
is  unaffected  by  strong  alkali  solu¬ 
tions.  Exteriors  of  all  four  tanks  re¬ 
ceived  field  coats  of  rust  inhibitive 
primer  No.  622  and  two  coats  of 
Glamortex®  enamel,  a  high  gloss 
alkyd  base  paint. 

Two  colorful  coats  of  Glamortex  on 
interior  piping  provide  not  only  pro¬ 
tection  but  improved  appearance 
and  color  coding  for  ready  identifi¬ 
cation. 


The  Chadwick  Lake  plant  is  the  first 
in  the  state  to  be  equipped  with 
Automatic  Backwash  Sand  Filters 
and  the  first  with  settling  lagoons  for 
sludge  disposal. 

The  filters,  supplied  by  Koppers 
Hardinge  Operation,  were  chosen 
because  they  automate  the  filtration 
process,  operate  in  shallow  tanks  at 
very  low  head  loss,  and  provide  their 
own  water  for  backwash  cleaning. 
Check  the  coupon  for  details  on  pro¬ 
tective  coating  systems  or  Automatic 
Backwash  Filters. 
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Permit  No.  1046 
Pittsburgh,  Pa. 


BUSINESS  REPLY  MAIL 

NO  POSTAGE  NECESSARY  IF  MAILED  IN  THE  UNITED  STATES 


POSTAGE  WILL  BE  PAID  BY  - 


Koppers  Company,  Inc. 

Room  1328,  Koppers  Building 
Pittsburgh,  Pennsylvania  15219 


Attn:  Robert  M.  Winters,  Mgr.,  Architectural  Sales 


Memo 


from  Robert  M.  Winters,  Manager,  Architectural  Sales 


We  are  alerting  you 
to  the  effective 
design  ideas  of: 


FRANK  PROJECT  DIRECTOR 

CO  80204 


RHEA 

COLFAX'  Avt 

DENVER 


using  Koppers  Aircoustar  Sound  Traps 
using  Koppers  built-up  roofing  and  waterproofing  systems 
using  Wolmanized"  lumber  and  Koppers  laminated  wood  beams  &  decking 
using  Koppers  fiberglass  reinforced  polyester  resin  fascia  panels 

using  Koppers  protective  coatings  and  Automatic  Backwash  Filters 

Good  Design  Works  With  Koppers  Products 

For  more  information  on  Koppers  Building  Products,  detach  and  return  card 


>  - 


Mr,  0.  tf,  Jarke 
fmS4iit 
Jarke  Corporation 
6333  W,  Howard  Street 
Chicago,  Illinois  60648 

Dear  Mr,  Jarke: 

The  descriptive  literature  furnished  by  your  letter  of 
Dece taker  4  has  been  forwarded  to  Mr,  Prank  W,  Rhea,  Facilities 
Project  Manager,  new  Denver  Mint* 

Our  current  plans  are  to  utilize  pallets  for  storage  and 
shipment  of  coin  baps,  similar  to  the  system  in  operation  at  the 
Philadelphia  Mint,  shea  the  new  Denver  Mint  becomes  operational 
about  1980,  Mr.  Rhea  is  avare  that  your  equipment  is  in  use  at 
the  Philadelphia  Mint. 


Sincerely, 

(Signed)  G.G.  Ambrose 


George  G,  Ambrose 

Assistant  Director  for  Production 


cc: 


Anderson,  Philadelphia  Mint 
W.  Rhea,  Denver  Mint 


12-26-73  GGAtlr 


Jarke  Western  Corporation  •  603  S.  Arrowhead  Ave.  •  San  Bernardino,  Cal.  92408  •  (714)  889-9577 


December  4,  1973 


Mr.  George  Ambrose,  Deputy  Director 
of  Production 
Bureau  of  the  Mint 
Treasury  Building 
Washington,  D.C. 

Dear  Sir: 


.  6-'\ 

VjfV  0 


Upon  the  advice  of  Mr.  G.  Norman  Anderson,  I  am  writing  you  this 
letter  to  offer  our  services  to  help  with  any  of  your  problems  ir 
the  material  handling  field.  We  have  been  manufacturing  the  Cracks 
that  are  presently  being  used  by  the  Mint  and  by  the  Federal  K^srgrve 
Banks.  Recently,  we  have  been  contacted  by  some  of  the  larger  banks 
to  supply  racks  to  them  also. 


It  has  come  to  my  attention  that  a  new  Mint  is  being  considered  in 
Denver,  and  if  we  can  be  of  any  assistance,  feel  free  to  contact  us. 
I  am  taking  the  liberty  of  enclosing  our  descriptive  literature  on 
many  of  our  material  handling  products,  and  as  I  mentioned,  if  we 
can  be  of  any  assistance,  please  feel  free  to  contact  me. 


DWJ:FB 
ends . 

cc :  Mr.  G.  Norman  Anderson 
U.S .  Mint 

Philadelphia,  Pennsylvania 


modular  space  becomes  profitable  space 
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JARKE  corporation. 


6333  W.  HOWARD  STREET 
CHICAGO,  ILLINOIS  60648 
(312)— 647-9633 


JARKE 

HEAVY-DUTY 

MODULAR 

MATERIALS 

HANDLING 

EQUIPMENT 


.  .  .  and  what  it  can  do  for  you. 

Jarke  Modular  Materials  Handling  Equipment  saves 
money  for  you  in  many  ways.  Here  are  just  5  examples: 

1.  Use  Your  Air  Rights,  Too!  When  you  stack 
up  storage,  you  save  on  overall  plant  square  footage. 

2.  Save  Those  "Man  Hours”  Modular  Containers 
enable  you  to  move  more  material  with  fewer  moves. 

3.  Maximum  Utilization  of  Facilities — with  the 
same  lift-truck  and  or  crane  facilities  you  now  have, 
you  can  handle  more  materials  in  a  given  period  of 
time,  with  properly  designed  Modular  Containers. 

4.  Improve  Housekeeping  — Simplify  Inventory 
Good  housekeeping  promotes  plant  efficiency.  Divi¬ 
sion  of  material  in  racks  makes  inventory-taking 
fast  and  easy. 

5.  Improves  Material  Flow  Modular  handling  im¬ 
proves  flow  of  materials  or  partially  completed  parts 
for  assembly  or  further  processing. 

Whether  your  need  is  for  stock  racks  or  a  complex 
custom  built  system  for  material  flow  and  storage  from 
point  of  receipt  to  point  of  shipping— Jarke  can  supply 
you  with  safe,  economical  racks  and  related  handling 
equipment.  Jarke  designs  and  builds  systems  that 
work  for  you. 

Jarke  engineers  have  a  thorough  first-hand  knowl¬ 
edge  of  weights  and  stresses  involved  in  rack  design. 
Every  Jarke  unit  is  carefully  engineered  for  long  life 
and  safety. 

There  is  no  obligation  for  engineering  and  quotation. 
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BUTTON-ON 

ADJUSTABLE  ARM 
CANTILEVER  RACK 


STANDARD  LOW-COST  DESIGN 
EVERY  PIECE  ACCESSIBLE 

Load  up  to  2,000  lbs.  at  one  time  with  lift-truck.  Remove 
or  load  piece-by-piece  manually,  if  desired.  Also  take  full  or 
partial  loads  with  lift-truck.  With  the  Jarke  Adjustable 
Cantilever  Rack,  every  piece  of  stock  is  instantly  accessible. 

Standard,  single  or  double  column  units  provide  safe, 
engineered-capacity  storage.  These  free-standing  Jarke  racks 
erect  in  minutes.  Stock  models  have  button-on  arms  that 
adjust  on  4"  centers. 

Ideal  for  maintenance  departments,  tool  rooms  .  .  .  for 
storing  turret  lathe  and  screw  machine  stock. 

Lengths,  capacities  and  variations  to  meet  your  specific 
requirements  can  be  supplied.  Engineering  drawings  and 
quotations  supplied  without  obligation. 


DIMENSIONS  AND  PART  NUMBERS 


SINGLE 

ARM 

COLUMN 


DOUBLE 

ARM 

COLUMN 


E7= 


CR-60-D1 
Inclined  16'  Arm 


CR  60  D3 

Elat  16’  Arm  w/Lip 


A 


i2'  -2-fc- 
p  CR  60  A 

ORDER  BY  NUMBER 


CR  60  Cl 
Inclined  12'  Arm 


CR60-C3 
Flat  12’  Arm  w/Lip 


.  3'  —9'  . 
CR60-B 


Double  column  unit  with  24  arms.  Each 
arm  has  1,000  lb.  capacity. 


Just  "button”  arms  in  position. 
No  nuts  or  bolts  required. 


Single  column  unit  shown  with  12 
arms.  Each  individual  arm  has  1,000 
lb.  capacity. 


CR-60GH 


ARM  TYPE 

12-INCH 

16-INCH 

BRACE  SETS 
(Complete) 

INCLINED  ARMS 

CR-60-C1 

CR-60-D1 

3  FT. 
CR-60-EF 

Shipping  wt. 

4.5  lbs. 

6  lbs. 

40  lbs. 

FLAT  ARMS  W/LIP 

CR-60-C3 

CR-60-D3 

6  FT. 
CR-60-GH 

Shipping  wt. 

4.5  lbs. 

6  lbs. 

70  lbs. 

SINGLE  ARM  COLUMN— CR-60-A  96  lbs 


DOUBLE  ARM  COLUMN-CR  60  B  1 15  lbs 
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ADAPTABLE  TO 
STORAGE  OF  A 
WIDE  RANGE 
OF  MATERIAL 


\ 


STEELTREE 


STANDARD  SERIES  24 
CANTI  LEVER  RACK 
ACCESSORIES 

J.S.  Patent  No.  3,512,654 


\AND 

S_1 


V 


HEAVY  DUTY,  ADJUSTABLE 
CANTILEVER  ,  ARM 


RETAINING 

OPTIONAL 


PATENTED,  SECURE 
PIN  LOCK 


ADJUSTABLE  ON  j- 
3- INCH  CENTERS  -L 


Up  to  3,000  lb.  Capacity  per  Arm 

Heavy-capacity  Jarke  Steeltree  permits  loading  to  6,000  lbs.  per  pair  of  arms 
using  lift  truck.  Arms  adjustable  on  3-inch  centers.  Standard,  single  or  double 
column  units  available  in  heights  of  8-,  10-  or  12-feet  with  total  capacities  uo 
to  72,000  lbs.  For  longer  length  materials,  use  side-by-side  multiple  racks 


SECURE  PIN  LOCK  permits  instant 
justability  of  arms.  Easily  inserted  and^ 
moved  for  adjustment  of  arm  height,  J* 
pin  lock  cannot  work  loose  in  sen. 
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,RD 

*S 


6" 


CAPACITIES 


3"  ADJUSTABILITY 


4"/ 

r 


8" 


IV 


|o  o 
0  o 
o  o 
o  o 


Each  Single  Column 

Each  Double  Column 

8' 

12,000  lbs. 

8' 

24,000  lbs. 

10' 

16,000  lbs. 

10' 

32,000  lbs. 

12' 

18,000  lbs. 

12' 

36,000  lbs. 

A 


BASE 


-BASE 


3' 

8' 

3' 

3' 

y 

y 

v 


&  Base 

SINGLE 

For  Catalog 

Arms  Number 

Ship. 

Wt. 

Lbs. 

Height  &  Base 

DOUBLE 

For  Catalog 

Arms  Number 

Ship. 

Wt. 

Lbs. 

31" 

12", 18" 

24CS31096 

155 

8' 

!  53" 

12",  18" 

24CD53096 

195 

37" 

24" 

24CS37096 

164 

8' 

65" 

24" 

24CD65096 

212 

46" 

30",  36" 

24CS46096 

182 

8' 

82" 

30",  36" 

24CD82096 

237 

58" 

42",  48" 

24CS58096 

198 

8' 

106" 

42",  48" 

- 

24CD106096 

277 

31" 

12",  18" 

24CS31 120 

223 

10' 

53" 

12",  18" 

24CD53120 

262 

37" 

24" 

24CS37120 

232 

10' 

65" 

24" 

24CD65120 

279 

46" 

30",  36" 

24CS46120 

249 

10' 

82" 

30", 36" 

24CD82120 

305 

58" 

42",  48" 

24CS58120 

266 

10' 

106" 

42",  48" 

24CD106120 

345 

31" 

12",  18" 

24CS31 144 

292 

12' 

53" 

12",  18" 

24CD53144 

331 

37" 

24" 

24CS37144 

301 

12' 

65" 

24" 

24CD65144 

348 

46" 

30",  36" 

24CS46144 

318 

12' 

82" 

30",  36" 

24CD82144 

374 

58" 

42",  48" 

1 

24CS58144 

335 

12' 

106" 

42",  48" 

24CD106144 

414 

- 


STANDARD  ARMS 


WITH  LIP 


Length 

Capacity 

CATALOG  NUMBER  shipping 

Per  Arm 

Nd  Lip 

With  Lip 

Wt  Lbs. 

12" 

3,000  lbs. 

24AS012 

24ASL12 

11 

18" 

2,500  lbs. 

24AS018 

24ASL18 

13 

24" 

J _ . _ 1 

2,000  lbs. 

24AS024 

24ASL24 

15 

30" 

1,600  lbs. 

24AS030 

24ASL30 

17 

36" 

1,300  lbs. 

24AS036 

24ASL36 

20 

I  42" 

1,145  lbs. 

24AS042 

24ASL42 

22 

L»lJ 

1,000  lbs. 

24AS048 

24ASL48 

24 

Length 

Depth 

Capacity 

Per  Arm 

Catalog 

Number 

Shipping 
Wt.  Lbs. 

12" 

5" 

3,000  lbs.  [  24AIL12 

12 

18" 

7" 

2,500  lbs. 

24AIL18 

14 

24"' 

9" 

2,000  lbs. 

|  24AIL24  { 

16 

3' or  6' 


Column 

Catalog  Number 

Chinnimr 

WtEbs* 

Centers 

Per  Set  of  2 

3' 

24B  236 

34  Set  (2)  J 

6' 

i 

1  24B272 

62  Set  (iTj 

FOR  8'  COLUMNS 
2  BRACES  PER  SET 


FOR  10'  and  12'  COLUMNS 
3  BRACES  PER  SET 

Column  Catalog  Number  Shipping 
Centers  Per  Set  of  3  Wt.  Lbs. 

3^^4B336  ^^n^f3T 

6'  T24B  ZlT  93  Set  (3) 

- 1 -  1 _ I 


jarke  QUIKTRAY 

U.S.  Patent  No.  3,503,515 

Bar  racks  for  Jarke  Steeltree  permit  unitized  handling  of  heavy 
stocks.  Design  ( Patent  Pending)  permits  sling  removal  or  loading 
of  stocks  from  individual  racks,  using  overhead  crane  facilities. 
Fork  lifts  handle  loaded  Quiktrays  on  and  off  Steeltree  arms.  Fast, 
convenient  handling  of  heavy,  long,  umvieldly  stocks.  Instant 
accessibility  to  one  piece  or  a  Quik tray-load. 
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\*yl{&c(c(j&VLs 

PORTABLE  BAR 


Jairke  Flange  Rack  System  permits  modular  load  handling  with  overhead 
crane  and  Flange  Grab.  Available  airspace  is  used  for  storage,  maximizing 
use  of  every  square  foot  of  floor  space. 


Organization  of  stocks- and  ease  of  handling  modular  loads- are  keystone r 
of  this  custom  Jarke  installation.  J 


Jarke  Portable  Bar  Racks  are  designed  for  one-man  handling 
with  unit  loads,  based  on  crane  capacity  and  operating 
requirements— regardless  of  crane  device  used. 

Jarke  Portable  Bar  Racks  are  rugged,  heavy-duty  all- 
welded  steel  construction.  They  are  engineered  to  withstand 
normal  rough  handling  and  to  provide  years  of  maintenance- 
free  service.  They  are  designed  to  stack  easily 

Most  importantly,  Jarke  Portable  Bar  Racks  are  designed 
to  handle  heavy  unit  loads  in  perfect  safety.  Special  designs 

to  meet  yoUr  specific  requirements  are  available  without 
obligation. 


CHOICE  OF  THR, 


LEVELIFT®  RACK  and  GRAB  F 


RACK  Hook  type  standard  design  (see  tables  on  follow  ^ 
ing  pages)  for  handling  with  Jarke  Levelift®  Grab.  t( 

GRAB  U.  S.  Pat.  No.  2,905,501  is  designed  for  handling 
Jarke  Levelift®  Racks.  Specially  designed  shackle  piect  ^ 
permits  crane  operator  to  compensate  for  off-centei  ^ 
loads.  Safeguards  against  tipping  and  stock  sliding.  Cir  * 
cular  fenders  provide  easy  sighting  and  positioning  b  (l 
crane  operator,  permit  smooth  entry  into  hooks  of" 
rack.  Optional  spreader  beam  (Fig.  1)  available  or 
quotation.  fc 


h 

G 

rr 


P 

rc 


WHY  THREE  BAR  RACK  STYLES?  Nl 

Each  Jarke  Rack  and  Grab  system  has  been  designed  for  maximu|Av< 
efficiency,  safety,  economy  and  handling  ease.  Each  type  has  bas'sty 
advantages  for  particular  operating  circumstances.  A  quick  che(pa( 
of  the  table  below  will  give  you  a  good  idea  which  system  is  b^Q 
for  you  before  you  begin  to  turn  to  the  broad  selection  of  standar 
Jarke  bar  rack  designs  on  the  following  pages.  ^  t 


factors 

LEVELIFT® 

RACK 

AUTOMATIC 

RACK 

_  _  -  iiiu 

FLANGE  , 

RACK 

handling 

Ideal  for  cab- 
controlled 
crane.  Guide- 
fenders  allow 
“sail-in”  grab 
entry. 

For  cab- 
operated  crane 
and  monorail 
crane  where 
maneuverability 
is  limited. 

Ideal  for  floor* 
controlled  :ra 

crane.  Operator 
has  full  visibil*  I0< 
ity  for  end  :oli 

eniTL~—^io\ 

balance 

Adjustable. 

Not  adjustable. 

Adjustable^^ 

headroom 

reouire- 

MENT 

■ 

Least.  |0 

multiple 

LIFTS 

Not  possible. 

Not  possible. 

Possible.  [ 

Especially 
suitable  for 
light  metals,  | 

tubing,  plastics 

RACK 

COST 

Approximate!; 

y  the  same. 

Somewhat  more 
expensive  than 
Levelift®  and  1 

automatic  racKs  « 

above  10,000 
lbs.  capacity^ 

GRAB 

COST 

Approximately 

the  same  as 
flange  grab. 

Approximately 
double  the 
Levelift®  or 
flange  grab. 

Approximately 
the  same  as 
Levelift®  grab.  ^ 
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Mmdling  methods 


AUTOMATIC 

RACK  and  GRAB  (Hook  Type) 

RACK  Hook  type  standard  design  with  out-facing  hooks 
to  accommodate  scissors-action  grab.  (See  tables  on 
following  pages  for  capacities  and  dimensions.) 

GRAB  Scissors-action  grab  is  engineered  to  lock  into 
hoist  position  when  lowered  over  a  Jarke  Automatic 
Rack.  Optional  spreader  beam  (Fig.  2)  available  on 
quotation. 


ALL  BAR  RACKS  ON  THESE  PAGES  .  .  . 

.  .  .  are  standard  designs,  with  engineered  capacities  and  safety 
factors  for  safe,  economical  handling  of  bar  stocks.  They  stack  8 
high  with  a  full  load  in  each  rack.  Full  selection  of  standard 
capacities  and  dimensions,  including  Standard  Floor  Extended 
models,  meet  almost  every  requirement.  (See  tables  on  following 
pages.)  Accessories  shown  below.  Special  designs  to  meet  any 
requirement  quoted  on  request. 


FLANGE  RACK  and  GRAB 

RACK  Flange  top  racks  permit  handling  with  Jarke 
k  lange  Grab  (see  tables  on  following  pages) . 

GRAB  Slides  over  end  of  Jarke  Flange  Rack  to  make 
pickup.  Easy  for  crane  operator  to  lift  and  reset  to 
compensate  for  unbalanced  loads,  preventing  tipping 
or  stock  sliding.  With  adequate  crane  capacity,  can  be 
designed  to  lift  2  or  more  racks  at  one  time  (usually 
used  for  lightweight  metals) .  Optional  spreader  beam 
(Fig.  3)  available  on  quotation. 

NOTE:  To  properly  engineer  your  application  for  maximum 
efficiency,  racks  and  grabs  must  be  selected  or  designed  to  work 
with  your  material  and  your  handling  equipment.  You  may  re- 
quire  standard  or  special  accessories  or  construction  details  (such 
as  corner  gussets)  to  fully  meet  your  needs.  Your  Jarke  man  can 
assist  you  with  these  details. 


NEW  "EASY-OUT”  SERIES 

n  Available  in  all  three  rack 
c  styles  up  to  10,000  lbs.  ca- 
l  pacity,  permit  easy  sling  re- 
moval  or  attachment  for  ma¬ 
terials  being  removed  or  loaded 

I  into  racks.  As  shown  in  these 
drawings,  floors  are  made  with 
angles  rather  than  channel 
frames,  providing  side  and 
floor  clearance  for  slings.  (See 
following  pages  for  wide  selec¬ 
tion  of  capacities  and  sizes.) 


HOW  TO  ORDER: 


BAR  RACKS 

Choose  catalog  number  from  standard  series  on 
following  pages. 

GRABS 

Use  matching  bar  rack  number. 

GRABS  WITH 
SPREADER  BEAM 

All  grab  styles  available  with  spreader  beams  in 
two  standard  lengths: 

r - 1  r . 1 

f5  .  ^  i3  _  } 

r  -  8'u  “1  1  .lU'br 

Order  by  length  and  rack  number. 

NOTE:  If  used  for  other  loads  in  addition  to  rack 
loads,  consult  factory. 

TRANSPORT  CARTS 


REMOVABLE  DIVIDERS 


Permit  handling  of  split  loads  in  a  single  rack,  thereby  utilizing  full 
rack  capacity. 

Removable  steel  stack  dividers  that  fit  over  ends  of  racks,  divide 
materials  into  2  and  3  smaller  lots  for  additional  convenience,  space 
saving.  (2  required  for  each  rack.) 
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JARKE  STANDARD  BAR  RACKS 


LEVELIFr 


AUTOMATIC 


FLANGE 


8  FOOT  BAR  RACKS  WITH  “EASY-OUT”  FLOOR  —  TO  6,000  LB.  CAPACITY 

I*  4' — H  k — 4' — H 


n — n 

1- _ o»  .1 

O  - H 

Inside 

Inside 

Width,  In. 

Ht.,  In. 

W 

H 

16 

10 

| 

16 

12 

| 

16 

16 

| 

18 

12 

| 

18 

15 

| 

18 

18 

| 

24 

12 

l 

24 

15 

| 

24 

18 

| 

^nn' 


n 

a 

a 

1* - 8' - — 1 

Catalog  Number 


Inside 
Width, In. 
W 


Inside 
Ht.,  In. 


Inside  Inside 


ELV-86-1612 

ELV-86-1616 

ELV-86-1812 

ELV-86-1815 

ELV-86-1818 

ELV-86-2412 

ELV-86-2415 

ELV-86-2418 


16 

16 

16 

18 

18 

18 

24 

24 

24 


H 

Catalog  Number 

W 

*11. 

H 

Catalog  Number 

10 

12 

16 

EAU-86-1610 

EAU-86-1612 

EAU-86-1616 

16 

16 

16 

. 

10 

12 

16 

EFG-86-1610 

EFG-86-1612 

EFG-86-1616 

12 

15 

18 

EAU-86-1812 

EAU-86-1815 

EAU-86-1818 

18 

18 

18 

12 

15 

18 

EFG-86-1812 

EFG-86-1815 

EFG-86-1818 

12 

15 

18 

EAU-86-2412 

EAU-86-2415 

EAU-86-2418 

24 

24 

24 

1 

15 

18 

EFG-86-2412 

EFG-86-2415 

EFG-86-2418 

h— 4'— h 


8  FOOT  BAR  RACKS  WITH  “EASY-OUT”  FLOOR  — 


m 


J 


1—4- 


TO  10,000  LB.  CAPACITY 


-8'- 


16 

16 

16 

18 

18 

18 

24 

24 

24 


10 

12 

16 

12 

15 

18 

12 

15 

18 


ELV-810-1610 

ELV-810-1612 

ELV-810-1616 

ELV-810-1812 

ELV-810-1815 

ELV-810-1818 

ELV-8 10-24 12 
ELV  810-2415 
ELV-810-2418 


EAU-810-1610 

EAU-810-1612 

EAU-810-1616 

EAU-810-1812 

EAU-810-1815 

EAU-810-1818 

EAU-810-2412 

EAU-810-2415 

EAU-810-2418 


8  FOOT  BAR  RACKS  WITH  STANDARD  FLOOR 

-4'— H  kWH  U  — 


EFG-810-1610 

EFG-810-1612 

EFG-810-1616 

EFG-810-1812 
EFG-810-1815 
EFG  810-1818 

EFG-810-2412 

EFG-810-2415 

EFG-810-2418 


n 

cz i 

n 

00 

r°  10-000  LB.  CAPACITY 


16 

10 

LV-810-1610 

16 

16 

12 

LV-810-1612 

16 

16 

16 

LV-810-1616 

16 

18 

12 

LV-810-1812 

18 

18 

15 

LV-810-1815 

18 

18 

18 

LV-810-1818 

18 

24 

12 

LV-8 10-24 12 

24 

24 

15 

LV-810-2415 

24 

24 

18 

LV  810-2418 

24 

M0l6io 

AN  O10'1612 

AU-810-1616 

AU-810-1812 
A, U-8, 10-1815 
AU-810-1818 

AU-810-241? 

AU-810-2415 

AU-810-2418 
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FG-810-1610 

FG-810-1612 

FG-810-1616 

FG-810-1812 

FG-810-1815 

FG-810-1818 

FG-8 10-24 12 
FG-810-2415 
FG-810-2418 


JARKE  STANDARD  BAR  RACKS 


LEVELIFT 


AUTOMATIC 


FLANGE 


10  FOOT  BAR  RACKS  WITH  “EASY-OUT”  FLOOR  -  TO  6,000  LB.  CAPACITY 


H — 4' — -I 


ill! 


L _ 

in' 

_ J 

L 

A  f\l 

L 

A  1 

1 

1 

Inside 
Width,  In. 
W 

IU 

Inside 

Ht.,  In. 

H 

Catalog  Number 

i  * 

Inside 
Width,  In. 
W 

10 

- n 

r - 

10 

- »| 

Inside 
Ht.,  In. 

H 

Catalog  Number 

Inside 
Width,  In. 
W 

Inside 
Ht.,  In. 

H 

Catalog  Number 

16 

10 

ELV-106-1610 

16 

10 

EAU-106-1610 

16 

10 

EFG-106-1610 

16 

12 

ELV-106-1612 

16 

12 

EAU-106-1612 

16 

12 

EFG-106-1612 

16 

16 

ELV-106-1616 

16 

16 

EAU-106-1616 

16 

16 

EFG-106-1616 

18 

12 

ELV-106-1812 

18 

12 

EAU-106-1812 

18 

12 

EFG-106-1812 

18 

15 

ELV-106-1815 

18 

15 

EAU-106-1815 

18 

15 

EFG-106-1815 

18 

18 

ELV-106-1818 

18 

18 

EAU-106-1818 

18 

18 

EFG-106-1818 

24 

12 

ELV-106-2412 

24 

12 

EAU-106-2412 

24 

12 

EFG-106-2412 

24 

15 

ELV-106-2415 

24 

15 

EAU-106-2415 

24 

15 

EFG-106-2415 

24 

18 

ELV-106-2418 

24 

18 

EAU-106-2418 

24 

18 

EFG-106-2418 

10  FOOT  BAR  RACKS  WITH  “EASY-OUT”  FLOOR  -  TO  10,000  LB.  CAPACITY 

I* — 4' — -| 


-4- 


- - 10' - 1 

n 

a 

□ 

- - 10' - "1 

I  I  II 


-10'- 


16 

16 

16 

18 

18 

18 

24 

24 

24 


10 

ELV-1010-1610 

16 

10 

EAU-1010-1610 

16 

10 

EFG-1010-1610 

12 

ELV-1010-1612 

16 

12 

EAU-1010-1612 

16 

12 

EFG-1010-1612 

16 

ELV-1010-1616 

16 

16 

EAU-1010-1616 

16 

16 

EFG-1010-1616 

12 

ELV-1010-1812 

18 

12 

EAU-1010-1812 

18 

12 

EFG-1010-1812 

15 

ELV-1010-1815 

18 

15 

EAU-1010-1815 

18 

15 

EFG-1010-1815 

18 

ELV-1010-1818 

18 

18 

EAU-1010-1818 

18 

18 

EFG-1010-1818 

12 

ELV-1010-2412 

24 

12 

EAU-1010-2412 

24 

12 

EFG-1010-2412 

15 

ELV-1010-2415 

24 

15 

EAU-1010-2415 

24 

15 

EFG-1010-2415 

.8 

ELV-1010-2418 

24 

18 

EAU-1010-2418 

24 

18 

EFG-1010-2418 

10  FOOT  BAR  RACKS  WITH  STANDARD  FLOOR  —  TO  10,000  LB.  CAPACITY 

|«W>| 


h — 4' — H 


■w> 


f  I  T  I  1$J 

l« - io' - ►! 


16 

16 

16 

10 

12 

16 

LV-1010-1610 

LV-1010-1612 

LV-1010-1616 

16 

16 

16 

10 

12 

16 

AU-1010-16 10 
AU-1010-1612 
AU-1010-1616 

16 

16 

16 

10 

12 

16 

FG-1010-1610 

FG-1010-1612 

FG-1010-1616 

18 

18 

18 

12 

15 

18 

LV-1010-1812 

LV-1010-1815 

LV-1010-1818 

18 

18 

18 

12 

15 

18 

AU-1010-1812 

AU-1010-1815 

AU-1010-1818 

18 

18 

18 

12 

15 

18 

FG-1010-1812 

FG-1010-1815 

FG-1010-1818 

24 

24 

24 

12 

15 

18 

LV-1010-2412 

LV-1010-2415 

LV-1010-2418 

24 

24 

24 

12 

15 

18 

AU-1010-2412 

AU-1010-2415 

AU-1010-2418 

24 

24 

24 

12 

15 

18 

FG-1010-2412 

FG-1010-2415 

FG-1010-2418 
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JARKE  STANDARD  BAR  RACKS 


LEVEUFT' 


AUTOMATIC 


FLANGE 


10  FOOT  BAR  RACKS  WITH  STANDARD  FLOOR  —  TO  15,000  LB.  CAPACITY 


I 


H — 5' — H 


<WH 


n 

□ 

n 

a 

1^ - 10' - - 

h — 5- 


<w> 


H 


H 


-10'- 


Inside  Inside 

Width,  In.  Ht.,  In. 

W  H  Catalog  Number 


Inside 
Width,  In. 
W 


Inside 
Ht.,  In. 
H 


Catalog  Number 


Inside 
Width,  In. 
W 


Inside 
Ht.,  In. 
H 


Catalog  Number 


LV-1015-1610 

LV-1015-1612 

LV-1015-1616 


16 

16 

16 


10 

12 

16 


AU-1015-1610 

AU-1015-1612 

AU-1015-1616 


16 

16 

16 


10 

12 

16 


FG-1015-1610 

FG-1015-1612 

FG-1015-1616 


LV-1015-1812 

LV-1015-1815 

LV-1015-1818 


18 

18 

18 


12 

15 

18 


AU-1015-1812 

AU-1015-1815 

AU-1015-1818 


18 

18 

18 


12 

15 

18 


FG-1015-1812 

FG-1015-1815 

FG-1015-1818 


LV-1015-2412 

LV-1015-2415 

LV-1015-2418 


24 

24 

24 


12 

15 

18 


AU-1015-2412 

AU-1015-2415 

AU-1015-2418 


24 

24 

24 


12 

15 

18 


FG-1015-2412 

FG-1015-2415 

FG-1015-2418 


10  FOOT  BAR  RACKS  WITH  STANDARD  FLOOR  —  TO  25,000  LB.  CAPACITY 

I* — 5' — H 


hW* 


-10'- 


k 1 


18 

18 

18 


12 

15 

18 


LV-1025-1812 

LV-1025-1815 

LV-1025-1818 


24 

24 

24 


12 

15 

18 


LV-1025-2412 

LV-1025-2415 

LV-1025-2418 


24 

24 

24 


12 

15 

18 


AU-1025-1812 

AU-1025-1815 

AU-1025-1818 

AU-1025-2412 

AU-1025-2415 

AU-1025-2418 


ON  APPLICATION 


14  FOOT  BAR  RACKS  -  STANDARD  FLOOR  EXTENDFn 

I— h_4  _TTENDED  -  TO  10,000  LB.  CAPACITY 


-8- 


-14'- 


18 

12 

LV-1410-1812 

18 

18 

15 

LV-1410  1815 

18 

18 

18 

LV-1410-1818 

18 

24 

12 

LV-1410-2412 

24 

24 

15 

LV-1410-2415 

24 

24 

18 

LV-1410-2418 

24 

12 

15 

18 


12 

15 

18 


AU-1410-1812 

AU-1410-1815 

AU-1410-1818 


AU-1410-2412 

AU-1410-2415 

AU-1410-2418 


18 

18 

18 


12 

15 

18 


FG-1410-1812 

FG-1410-1815 

FG-1410-1818 


24 

24 

24 


12 

15 

18 


FG-1410-2412 

FG1410-2415 

FG-1410-2418 


JARKE  STANDARD  BAR  RACKS 


LEVELIFT®  I  AUTOMATIC  I  FLANGE 


14  FOOT  BAR  RACKS  —  STANDARD  FLOOR  EXTENDED  -  TO  20,000  LB.  CAPACITY 

h— 4' — H  h— 4'-H 


1-  8' - *1 

l« - 8' - -1 

- - 14' - - 

l« - 14' - - 

Inside 
Width,  In. 

W 

Inside 
Ht.,  In. 

H 

Catalog  Number 

Inside 
Width,  In. 
W 

Inside 
Ht.,  In. 

H 

Catalog  Number 

Inside  Inside 

Width,  In.  Ht.,  In. 

W  H  Catalog  Number 

18 

12 

LV-1420-1812 

18 

12 

AU-1420-1812 

18 

15 

LV-1420-1815 

18 

15 

AU-1420-1815 

18 

18 

LV-1420-1818 

18 

18 

AU-1420-1818 

ON  APPLICATION 

24 

12 

LV-1420-2412 

24 

12 

AU-1420-2412 

24 

15 

LV-1420-2415 

24 

15 

AU-1420-2415 

24 

18 

LV-1420-2418 

24 

18 

AU-1420-2418 

16  FOOT  BAR  RACKS  — 

STANDARD  FLOOR  EXTENDED  - 

-TO  15,000  LB.  CAPACITY 

18 

12 

LV-1615-1812 

18 

12 

AU-1615-1812 

18 

12 

FG-1615-1812 

18 

15 

LV-1615-1815 

18 

15 

AU-1615-1815 

18 

15 

FG-1615-1815 

18 

18 

LV-1615-1818 

18 

18 

AU-1615-1818 

18 

18 

FG-1615-1818 

24 

12 

LV-1615-2412 

24 

12 

AU-1615-2412 

24 

12 

FG-1615-2412 

24 

15 

LV-1615-2415 

24 

15 

AU-1615-2415 

24 

15 

FG-1615-2415 

24 

1 

18 

LV-1615-2418 

24 

18 

AU-1615-2418 

24 

18 

FG-1615-2418 

16  FOOT  BAR  RACKS  —  STANDARD  FLOOR  EXTENDED  TO  25,000  LB.  CAPACITY 


18 

12 

LV-1625-1812 

18 

15 

LV-1625-1815 

18 

18 

LV-1625-1818 

24 

12 

LV-1625-2412 

24 

15 

LV-1625-2415 

24 

18 

LV-1625-2418 

18  12 

AU-1625-1812 

18  15 

AU-1625-1815 

18  18 

AU  1625  1818  QN  AppUCAT|0N 

24  12 

AU-1625-2412 

24  15 

All-1625-2415 

24  18 

AU  1625-2418 
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JARKE 

MINI-MODULE,  m 

U.S.  PATENT  NO.  2801752  /  S -r  > 


PREFABRICATED 

STOCK 

STORAGE 

RACKS 


Efficient,  low-cost  Jarke  Mini-Modules  take  only  minutes 
for  one  man  to  set  up.  Sturdy,  yet  lightweight  and  easy  to 
handle,  they  provide  a  highly  flexible  storage  system  for  all 
types  of  materials.  Jarke  Mini-Module  installations  are  ex¬ 
pandable  in  width,  height  and  length.  They  are  readily 
shifted  to  meet  changing  storage  requirements. 

Materials  stored  in  Jarke  Mini-Modules  are  accessible  as 
individual  pieces.  Removal  is  fast  and  convenient.  Cut-off 
lengths  can  be  returned  to  storage  and  quickly  identified 
next  time  needed. 


Simply  stack  up  Jarke  Mini-Modules  to  the  depth,  height 
and  width  you  require  for  space-saving  economical  storage. 

Jarke  Mini-Modules  are  heavy-duty  welded  steel  construc¬ 
tion.  No  bolts,  no  tools,  no  fittings  are  required  in  set-up  or 
take-down. 


VARIATIONS  AND 
SPECIAL  APPLICATIONS 
QUOTED  ON  REQUEST 


Basic  "Mini-Module”  design  is  so  simple— so  flexible _ 

it  can  readily  be  modified  to  meet  almost  any  specific  re¬ 
quirements.  Some  of  the  variations  we  have  supplied  include 
special  floors  for  irregular  shapes,  such  as  transmissions 
and  housings;  units  for  fork  truck  handling  with  short 
parts;  and  many  others.  SPECIALS  DESIGNED  AND 
QUOTED  AT  NO  OBLIGATION.  Whatever  your  storage 
problem,  our  engineers  will  help  you. 


SINGLE  COMPARTM 

MINI-MODI5 


HOW  TO  ORDER: 

See  specification  above  showing  standar 
1  available.  Choose  the  "Mini-Module”  uni 
your  storage  requirements. 

Use  the  illustration  at  right  to  determined^  ^ 
2  of  Module  "stacks”  you  need  for  length  or 
be  stored. 

_  Sizes  and  capacities  not  shown  above 
request. 


SIZE  A  MULTIPLE -SECt 

MINI-MODI! 
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J 


STANDARD  SIZES 

STANDARD  SIZES 


AND  CAPACITIES 

SHOWN  BELOW 


ISIZE  A 

Capacity-. 
2,500#  ea. 
Wt.  17# 


SIZE  C 

Capacity: 
5,600#  ea. 
Wt.  34# 


ISIZE  B 

Capacity: 
3,700#  ea. 
Wt.  28# 


SIZE  D 

Capacity: 
7,500#  ea. 
Wt.  62# 


REMOVABLE  SHELVES 
AND  4-WAY  DIVIDERS 
AVAILABLE  FOR  ALL 
BASIC  SIZES: 


*Size  A  takes  SA  Shelf 
SVA  4-Way  Divider 
Size  BS  takes  SB  Shelf 
SVB  4-Way  Divider 
Size  CS  takes  SC  Shelf 
SVC  4-Way  Divider 
*Size  D  takes  SD  Shelf 
SVD  4-Way  Divider 


*Size  A  and  Size  D  units  will  ac¬ 
cept  shelves.  B  and  C  units  must 
be  ordered  as  BS  and  CS  units 
to  accept  shelves. 


SHELF 

divides  full 
capacity  into 
2  sections. 


4-WAY  DIVIDER 

divides  full 
capacity  into 
4  sections. 


CAPACITIES 

NOTE:  Total  capacity  of  a  "layer”  equals  individual  capac¬ 
ity  multiplied  by  the  number  of  "Mini-Modules”  in  each 
layer. 

EXAMPLE:  Two  size  A  "Mini-Modules”  used  to  support 
8-10  ft.  bars  will  have  a  capacity  of  2,500  lbs.  x  2  equals 
5,000  lbs.  total.  8-10  "layers”  high,  each  fully  loaded  is 
standard  practice. 

(Same  applies  to  Multiple  Sections) 


ClILTIPLE  SECTIONS. ..COMMON  POST  CONSTRUCTION... LESS  SPACE  REQUIRED 

Jl 


SIZE  A-4 


SIZE  A-5 


f 

f. 

r - 

w 

r 

U- 

IV  — 

r 

13l/2‘ 


—  12"  — 

NOTE:  Depth  of 
all  units  is  the  same. 
See  drawing  above. 


i 


SPECIAL  SHELVES  AND 
4-WAY  DIVIDERS 
REQUIRED: 


SHELVES:  SPECIFY  MSA 

a 


4-WAY  DIVIDERS: 
SPECIFY  MSVA 
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Rack 

Model  No. 


For  Coil 

Diameter 


W 

Width 


H 

Height 


Shipping 
Weight,  lbs. 


SR-501 


24"-28" 


104 


SR-502 


29"-32" 


113 


SR-503 


33"-36" 


121 


SR-504 


37"-42" 


135 


SQUARE  TUBULAR 
STEEL  POSTS 


POSITIVE-LOCKING 
NESTING  PLUGS 


RIGID  BOX  BRACE 


6,000  LB.  CAPACITY 
Standard  Color- 
Medium  Gray 


1 

FRONT  OR  SIDE  FORK 
4-WAY  ENTRY 


PORTABLE  RACKS 
FOR  COILED  STRIP 
OR  WIRE  COILS 


SPEED  STRIP  COIL  HANDLING  •  PROTECT  FINISH  Ne 
AND  EDGES  •  PREVENT  ELONGATION  ANt ‘n 
“SQUASHING”  OF  COILS.  ^ 

Jarke  Modular  Portable  Racks  for  coiled  strip  mab  cra 
for  fast,  efficient,  low-cost  handling.  Engineered  star  Ra 
dard  design  assures  maximum  safety  with  capacity 
loads.  4-high  stacking  Racks  may  be  loaded  to  fu!  ^  r 
capacity  with  a  ramshorn  lift  truck,  and/or  “C”  HooL 
When  loaded,  these  heavy-duty  Jarke  Racks  an 
handled  as  unit  loads,  with  4-way  accessibility  by  fori  i. 
lift  truck.  At  slight  extra  charge,  racks  may  be  modi 
fied  for  handling  with  overhead  crane  in  conjunctior 2* 
with  the  Jarke  4-Point  Grab. 


Heavier  units  quoted  on  request. 


3. 

4. 


ier 


4-HIGH  STACKING  with 
lift  truck  is  fast,  easy,  with  5 
readily-seen  positive-lock 
ing  nesting  plugs.  Fork  lib  6. 
can  pick  up  rack  from  all 
four  sides.  Safe  engineered* 
capacity,  no  “wobble 
when  stacked  4  high. 

\L 


coils  can  be  equinueH  L  u  either  coiled  si 

charge  for  han dUnl  uT  “Hook  Slots”  a, 
with  Jarke  4-point* Cr  °Vtrhead  cra"c  in 

overhead  "spotting  •  Jn  ^  This  W 
Saves  ^road  aisle  Ll  ,0ads  at  produc 
*rucks-  At  same  ti Z  rCquired  bV  load- 
handled  by  fork  Hf  J*  ®odified  racks 

mun*  utilisation  in  plam  t **y' ^ 

f  m  hav*»g  overhea, 


\ 


/ 


$H  eat’ effic,ent  Wlre  coil  storage  saves  time,  money  and  space 
|Q  ,n  your  P,ant  Jarke  Portable  Racks  make  coil  storage  an 
■  organized,  efficient,  one-man  procedure.  At  slight  extra 
I  charge,  racks  may  be  modified  for  handling  with  overhead 
ke  crane’  with  Jarke  4-Point  Grab,  as  shown  with  Coiled  Strip 
in-  Racks 

iffl  HERE  ARE  A  FEW  WAYS  these  JARKE 
k|  UNITS  MAKE  WIRE  COIL  HANDLING 
w  MORE  EFFICIENT: 

j*  1.  Storage  in  less  space— safely. 

w  2.  Every  coil  is  readily  available  for  quick  and  easy 
handling  by  fork  truck  or  overhead  crane  (with 
Jarke  4-Point  Grab). 

j  3.  Front  and  side  fork  entry  permits  closer  stacking. 

|  4.  Eliminates  damaged  coil  .  .  .  costly  inspection  .  .  . 
i  unnecessary  scrap. 

5.  Simplifies  inventory  control. 

t  '  6.  Drastically  reduces  coil  wire  handling  costs. 

I J 


ALL  TUBULAR  WIRE  COIL  RACK 

Where  4-way  entry  is  not  required,  this  all-tubular 
feries  provides  storage  planning  at  a  saving  in  cost. 
Hook  slots  and  ribbing  are  also  available  as  optional 
ea  lures. 


Rack 

Model  No. 

For  Coil 
Diameter 

W 

Width 

H 

Height 

Shipping 
Wt.  lbs. 

TW-2428 

24"— 28" 

20" 

33" 

103 

TW-2933 

29"  33" 

22" 

37%" 

111 

TW-3438 

34"  38" 

24" 

42'/2" 

118 

TW-3943 

39"  43" 

26" 

47V4" 

128 

TW-4448 

44"  -48" 

28" 

53" 

136 

low  ribbing  available  for  slight  extra  charge. 


SQUARE  TUBULAR 
STEEL  POSTS 


4.000  LB.  CAPACITY 
Standard  Color- 
Medium  Gray 


HEAVY  GAUGE 

FORMED  FLOOR  CHANNELS 


FRONT  OR  SIDE 
FORK  4-WAY  ENTRY 


3  UNDERCEEARANCE 


WIDE  FLARE 
NESTING  CAPS 


Rack 

Model  No. 

For  Coil 

Diameter 

W 

Width 

H 

Height 

Shipping 
Weight,  lbs. 

WR-101 

24*-30* 

CM 

36* 

130 

WR-102 

31*-36* 

26* 

41* 

140 

WR-103 

37**42" 

28* 

47* 

150 
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UTILItier’ 


ALL-PURPOSE  STORAGE  RACKS 


Jarke  UTILItier  is  the  answer  to  efficient  multiple-purpose  stora  e 
Flexible  design  lets  you  build  storage  facilities  to  vour  exarr 
requirements,  whether  you  need  just  a  few  bays  or  a  compl 
warehouse. 

Jarke  UTILItier  racks  require  no  nuts,  bolts  or  screws.  Fully  ad 
justable  for  changing  requirements,  they  lock  together  quickly  and 
easily.  Special  Beam  Locks  give  protection  from  bumping  and  jar 
ring  by  fork-lift  trucks.  Once  erected,  they  are  rigid,  stable  and  safe 

Rugged  Jarke  construction  exceed  both  RMI  (Rack  Manufac¬ 
turers  Institute)  and  AISC  (American  Institute  of  Steel  Construc¬ 
tion)  specifications. 

Available  in  standard  or  heavy-duty  constructions.  Special  appli¬ 
cations  requiring  design  modifications  are  welcomed. 
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NEW  HIGH  STRENGTHS 

JARKE 

UTILItier8 

FRAMES 


12,570 

11.480 

9,780 

7,545 

6,000 

5,870 

4,500 

3,630 

3,050 

2,150 


42' 

46" 

54" 

70" 

82" 

90" 

94" 

106" 

120" 

144" 


19,545 

17,845 

15,200 

11,725 

10,010 

9,120 

8,735 

7,600 

6,840 

4,680 


H-30C042 
H-30C046 
H-30C054 
H-30C070 
H-30C082 
H-30C090 
H-30C094 
H-30C106 
H-30C120 
H-30C144 

-Strength  Steel) 


46" 

54" 

70" 

82" 

90" 

94" 

106" 

120" 

_14T 

Beams 


H-40C042 

H-40C046 

H-40C054 

H-40C070 

H-40C082 

H-40C090 

H-40C094 

H-40C106 

H-40C120 

H-40C144 


20,250 

19,200 

14,810 

12.645 

J1.520 

11,030 

9,780 

8,640 

L200 


50C046 
50C054 
50C070 
50C082 
50C090 
50C094 
50C106 
50C 120 
50C144 


shadidli^r^ - J___50C144___j 

require  universal  beam 


tie- 


Height 

Depth 

Capacity 

(lbs.) 

Weight 

(lbs.) 

Cataleg  | 

72" 

30" 

90 

HSU30072 

36" 

92 

HSU36072 

44" 

95 

HSU44072 

48" 

98 

HSU48072 

96" 

30" 

ui 

CD 

110 

HSU30096 

36" 

J 

114 

HSU36096 

44" 

o 

o 

o 

118 

HSU44096 

46" 

irT 

121 

HSU48096 

120" 

30" 

O 

137 

HSU30120 

36" 

142 

HSU36120 

44" 

CL 

3 

148 

HSU44120 

46" 

151 

HSU48120 

144" 

30" 

161 

HSU30144 

36" 

166 

HSU36144 

44" 

172 

HSU  44 144 

46" 

175 

HSU48144 

zw 


sited 


wty 


kff 


3 <r 

36" 

44" 

46" 


120" 


30" 

36" 

44" 

46" 


30" 

36" 

44" 

46" 


30" 

36" 

44" 

46" 


</> 

m 


175 

181 

191 

1% 


222 

226 

236 

241 


278 

266 

298 

305 


324 

332 

340 

348 


HXU30072 

HXU36072 

HXU44072 

HXU46072 


HXU30096 

HXU36096 

HXU44096 

HXU48096 


HXU30120 

HXU36120 

HXU22120 

HXU48120 

HXU30144 

HXU36144 

HXU44144 

HXU46144 


UTIUtier' 


CONSTRUCTION 


Ice  Utilitier  offers  expanded  construction  utility 

tw.  high  strength  steel  sections  .  .  .  providing  in¬ 
capacities  for  beams  and  uprights. 


■■ 


NIVERSAL  BEAM  TIE 
ITS  ALL  BEAMS 


Used  With 
Upright  Width 

Weight 

Each 

(Lbs.) 

30"  to  48" 

1  10 

Length 

Wetft 

Lbs 

4" 

3 

6" 

4 

r 

4 

l  or 

5 

12" 

6 

RIGID  BACK-TO- 
BACK  TIES 


sctr 


jarke  UTIUtier*  ACCESSORIES 


STANDARD  DROP-IN 
SKID  SUPPORTS 


Catalog 

No. 

Used  With 
Upright  Depth 

Capacity 

Each 

Weight 

Lbs. 

SS30 

30" 

1520 

14 

SS36 

36" 

1270 

17 

SS44 

44" 

1035 

20 

SS46 

48" 

950 

22 

HEAVY-DUTY  DROP-IN 
SKID  SUPPORTS 


Cataleg 

No. 

Used  Witt 
Upright  Depth 

Capacity 

Each 

Weight 

Lbs. 

SH30 

30" 

3125 

16 

SH36 

36" 

2600 

19 

SH44 

44" 

2130 

23 

SH48 

46" 

1950 

25 

■ 


DROP-IN  COIL  and/or  DRUM 
CRADLES  For  Wire,  Strip  or  any  other 


STEEL 
DROP-IN 
DECKS 


Approximately 
200=  per  sq.  ft 
Capacity  for 
numbers  listed 
(Additional 
capacities  and  sizes 
on  request). 


Cataleg 

Ne. 

Used  With 
Upright  Depth 

Weight 

Lbs. 

DD30094 

30" 

106 

DD36094 

36" 

129 

DD44094 

44" 

156 

DD46094  j 

46" 

170 
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■  Jarke  Airector*  Stacking  Racks  eliminate 
pallets,  provide  all  the  advantages  of  Sa ! 
stacking  storage.  Standard  units  are  desk™  fSI 
stacking  with  full  capacity  loads. 


AIRector 


When  stacked,  Jarke  Airector*  Stacking  b,, 
3th  rigid  and  solid  nrm/idinor  movi™,, - 


both  rigid  and  solid,  providing  maximum  safety  to" 


STANDARD  SERIES 
STACKING  RACKS 

Capacities  up  to  4,000  Lbs. 


tors  and  loads.  v  'v|  2, 

Designed  for  fork-lift  handling  exclusively  lark 
tor*  Stacking  Racks  offer  maximum  flexibility  in  , 
and  handling  of  unitized  loads,  with  maximum  a  r 
ity  for  flow  of  regular  in-production  materials  A 
range  of  standard  wood  decked  bases  with  full 
tion  of  clearance  heights  in  both  post  sets  an 
frames,  make  selection  easy  for  almost  every  h-5^ 
requirement.  J  c 


NOTE: 

1.  STANDARD  SERIES  IN  WOOD,  STEEL  , 
OPEN  DECK.  ,1 


2.  SPECIAL 
QUOTED 


DESIGNS  AND 
ON  REQUEST. 


CAPAC^ 


•t  M  REG  U  S  PAT.  OFF 


TWO  RACK  BASES  -  2,000  lbs.  to 
4,000  lbs.  Capacities. 


STANDARD 
Socket  on 
both  2,000# 
and  4,000# 
Capacities 


BASE  FRAME  TYPE  BA  -  Designed  with 
two  center  support  angles  for  four-way 
entry  by  lift  truck. 


BASE  FRAME  TYPE  BB  —  Has  six  center 
supports  for  four-way  entry  by  lift  trucks 
having  forks  shorter  than  the  width  of 
the  rack. 


INTERCHANGEABLE  REMOVABLE  END  OR  SIDE  FRAMES 
2,000  LBS.  and  4,000  LBS.  SERIES  ‘ 


AIRector  flexibility  meets  your  changing  storage  requirements!  in 
terchangeable,  removable  supports  provide  extra  stability 
prevents  shifting  .  .  .  eliminate  damage.  1  '  ' 
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bases 


Come  equipped  with  i* 


♦  SPECIFICATIONS 

or 


4,000  Lb.  Capacity 


ITEMS 
IN  STOCK 

■  F0R  Fr!l 

^  DELIVER* 


CORNER  POSTS  -  Sets  of  4  Posts 


2,000  lb.  Capacity  4,000  lb.  Capacity 

HEIGHT 

WEIGHT 

HEIGHT 

WEIGHT 

ABOVE 

LBS. 

ABOVE 

LBS. 

H  .  NUMBER 

DECKBOARDS 

PER  SET 

NUMBER 

DECKBOARDS 

PER  SET 

PT-2-16 

16" 

17.0 

PT-4-16 

16" 

26.5 

PT-2-17 

17" 

17.7 

j  PT-4-17 

17" 

27.7 

PT-2-18 

18" 

18.3 

PT-4-18 

18" 

28.4 

PT-2-19 

19" 

19.0 

PT-4-19 

19" 

29.4 

PT-2-20 

20" 

19.5 

PT-4-20 

20" 

30.4 

PT-2-21 

21" 

20.0 

PT-4-21 

21" 

31.3 

PT-2-22 

22" 

20.8 

1  PT-4-22 

22" 

32.3 

PT-2-23 

23" 

21.4 

PT-4-23 

23" 

33.3 

PT-2-24 

24" 

22.0 

PT-4-24 

24" 

34.3 

PT-2-25 

25" 

22.5 

PT-4-25 

25" 

35.1 

PT-2-26 

26" 

23.0 

PT-4-26 

26" 

36.3 

PT-2-27 

27" 

23.5 

PT-4-27 

27" 

37.2 

PT-2-28 

28" 

24.0 

PT-4-28 

28" 

38.2 

PT-2-29 

29" 

25.0 

)  PT-4-29 

29" 

39.2 

PT-2-30 

30" 

26.0 

PT-4-30 

30" 

40.1 

PT-2-31 

31" 

27.0 

PT-4-31 

31" 

41.1 

PT-2-32 

32" 

27.5 

PT-4-32 

32" 

42.1 

PT-2-33 

33" 

28.0 

PT-4-33 

33" 

43.0 

PT-2-34 

34" 

28.5 

PT-4-34 

34" 

44.0 

PT-2-35 

35" 

29.0 

PT-4-35 

35" 

45.0 

PT-2-36 

36" 

30.0 

PT-4-36 

36" 

46.0 

PT-2-37 

37" 

30.5 

PT-4-37 

37" 

47.0 

PT-2-38 

38" 

31.0 

PT-4-38 

38" 

48.0 

!  PT-2-39 

39" 

31.5 

PT-4-39 

39" 

49.0 

PT-2-40 

40" 

32.0 

PT-4-40 

40" 

49.8 

PT-2-41 

41" 

32.5 

PT-4-41 

41" 

50.9 

PT-2-42* 

42" 

33.0 

PT-4-42* 

42" 

51.8 

PT-2-43* 

43" 

33.5 

PT-4-43* 

43" 

52.8 

>1  PT-2-44* 

44" 

34.0 

PT-4-44* 

44" 

53.8 

l|  PT-2-45* 

45" 

34.5 

PT-4-45* 

45" 

54.8 

"■  PT-2-46* 

46" 

35.0 

PT-4-46* 

46" 

55.8 

ifl  PT-2-47* 

47" 

35.5 

PT-4-47* 

47" 

56.8 

J  PT-2-48* 

■  1 

48" 

36.0 

PT-4-48* 

48" 

57.8 

NUMBER 

WIDTH 

OR 

LENGTH 

HEIGHT 

ABOVE 

DECK- 

BOARDS 

WT. 

LBS. 

PER 

SET 

NUMBER 

WIDTH 

OR 

LENGTH 

HEIGHT 

ABOVE 

DECK- 

BOARDS 

WT. 

LBS. 

PER 

SET 

FT-2-3024 

30" 

24" 

36 

FT-4-3024 

30" 

24" 

56 

FT-2-3030 

30" 

30" 

41 

FT-4-3030 

30" 

30" 

63 

FT-2-3036 

30" 

36" 

47 

FT-4-3036 

30" 

36" 

71 

FT-2-3042 

30" 

42" 

51 

FT-4-3042 

30" 

42" 

78 

FT-2-3048 

30" 

48" 

55 

j  FT-4-3048 

30" 

48" 

86 

FT-2-3624 

36" 

24" 

38 

FT-4-3624 

36" 

24" 

59 

FT-2-3630 

36" 

30" 

42 

FT-4-3630 

36" 

30" 

66 

FT-2-3636 

36" 

36" 

48 

FT-4-3636 

36" 

36" 

74 

FT-2-3642 

36" 

42" 

52 

FT-4-3642 

36" 

42" 

81 

FT-2-3648 

36" 

48" 

56 

FT-4-3648 

36" 

48" 

89 

FT-2-4224 

42" 

24" 

42 

FT-4-4224 

42" 

24" 

67 

FT-2-4230 

42" 

30" 

48 

FT-4-4230 

42" 

30" 

75 

FT-2-4236 

42" 

36" 

54 

FT-4-4236 

42" 

36" 

84 

FT-2-4242 

42" 

42" 

59 

FT-4-4242 

42" 

42" 

95 

FT-2-4248 

42" 

48" 

61 

FT-4-4248 

42" 

48" 

101 

FT-2-4824 

48" 

24" 

45 

FT-4-4824 

48" 

24" 

71 

FT-2-4830 

48" 

30" 

48 

FT-4-4830 

48" 

30" 

79 

FT-2-4836 

48" 

36" 

54 

FT-4-4836 

48" 

36" 

88 

FT-2-4842 

48" 

42" 

59 

FT-4-4842 

48" 

42" 

99 

FT-2-4848 

48" 

48" 

64 

FT-4-4848 

48" 

48" 

105 

FT-2-5424 

54" 

24" 

49 

FT-4-5424 

54" 

24" 

77 

FT-2-5430 

54" 

30" 

56 

FT-4-5430 

54" 

30" 

87 

FT-2-5436 

54" 

36" 

62 

FT-4-5436 

54" 

36" 

96 

FT-2-5442 

54" 

42" 

68 

FT-4-5442 

54" 

42" 

105 

FT-2-5448 

54" 

48" 

73 

FT-4-5448 

54" 

48" 

114 

FT-2-6024 

60" 

24" 

51 

FT-4-6024 

60" 

24" 

81 

FT-2-6030 

60" 

30" 

58 

FT-4-6030 

60" 

30" 

91 

FT-2-6036 

60" 

36" 

64 

FT-4-6036 

60" 

36" 

100 

FT-2-6042 

60" 

42" 

70 

FT-4-6042 

60" 

42" 

109 

FT-2-6048 

60" 

48" 

75 

FT-4-6048 

60" 

48" 

118 

posts  42"  or  longer. 
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Independent  channel  collar  assembly  slips  over  ha*  < 
as  shown  below.  Fit  is  snug  for  security.  Collar*  J °f  each  |( 
if  desired.  may  remov< 


Al RECTOR  CHANNEL  COLLARSfor^cornpi^^TI~j - 

2-SIDED  ENCLOSURE  3-SIOED  ENCId'lloc  .. iere  enclosur 


es 


Panels  can  be  inserted  or 
removed  instantly. 


3-SIDED  ENCLOSURE 
Prevents  shifting  of  un¬ 
wieldy  material. 


UwDt0°ctEhCLOsu«E 

,or  small,  loosefparts.'°n 


JARKE 

FLATPAK 

U.S.  Patent  No.  3,565.018 

STACKING  RACKS 
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2,000  Or  4,000  Lb.  Capacities 

An  Airector  variation,  ideal  for  transport  —  folds 
flat,  can’t  lose  end  frames,  stacks  6  high  at  full 
capacity,  also  stacks  when  folded  flat.  Unique  lock 
(Pats.  Applied  For)  locks  end  frames  when  folded 
flat,  yet  permits  quick,  easy  end  frame  removal  with¬ 
out  tools.  No  slots  or  holes  weaken  legs.  Racks  at 
capacity  stand  safely  firm  and  secure.  Special  de¬ 
signs  on  request. 


Fully  Unfolded 


Folded  Flat 


JARKl 

AIRecto 

CHANNEL  C0LLAI 

(OPTIONAL  ATTACHMl | 

This  versatile,  low-cost  assembly  slips  on  corner  p] 

• . .  makes  possible  both  side  and  end  closures  —  as | 
as  four-sided  enclosures. 

Use  of  both  side  and  end  panels  converts  the  AIRec'J 
into  a  complete  four-sided  storage  enclosure.  Side  o;| 
panels  alone,  or  in  combination,  provides  a  variety  o] 
c  osure  arrangements  to  suit  your  storage  requiremei 
panels  can  be  supplied  by  Jarke,  or  they  can  be  ■ 
AiRpr/  ®Ut  stee1,  wood-  or  fiber  board.  Versd 
needs!°r  6nables  you  to  adJust  to  all  changing  stoij 


CHANNEL  COLLARS 

2,000  lb.  Capacity  |  4,000  lb.  Cap: 


CC-2-16 

CC-2-18 

CC-2-20 

CC-2-22 

CC-2-24 

CC-2-26 

CC-2-28 

CC-2-30 

CC-2-32 

CC-2-34 


CC-4-16 

16" 

CC-4-18 

18" 

CC-4-20 

20" 

CC-4-22 

22" 

CC-4-24 

24" 

CC-4-26 

26" 

CC-4-28 

28" 

CC-4-30 

30" 

CC-4-32 

32" 

CC-4-34 

34" 

CC-4-36 

36" 

CC-4-38 

38" 

CC-4-40 

40" 

CC-4-42 

42" 

CC-4-44 

44" 

CC-4-46 

46" 

CC-4-48 

48" 
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■  ALL-WELDED  CONSTRUCTION 

■  READY  FOR  INSTANT  USE-NO 
SETUP  OR  BOLTING  TOGETHER 

■  STACKS  DRUMS  8  HIGH 

4 -WAY  ACCESS  BY  LIFT  TRUCK 

■  ONE -TRUCK  SYSTEM 


Speed  Drum  Handling  and  Storage  with 
Multiple-Drum  Lifts  and  Stacking 

I  New  Jarke  HI-DRUM-55  offers  safe,  econom¬ 
ical  storage  of  55-gallon  drums.  This  new  rack  is 
of  welded  construction,  assembled  and  painted 
gray,  ready  for  use.  Each  unit  has  a  capacity 
of  1500  lbs.,  handles  two  drums,  and  can  be 
stacked  eight  high.  Weight  per  unit  is  55  lbs. 

Jarke  HI-DRUM-55  provides  fork  entry  clear¬ 
ances  on  four  sides  for  maximum  maneuverability. 
Drums  can  be  loaded  or  unloaded  individually, 
without  special  handling  attachments. 

Jarke  HI-DRUM-55  assures  rapid  inventory 
flow,  utilizing  a  one-truck  system. 


New  Space-Saving  Vertical  Drum  Storage 


U.S.  Patent  No.  3,476,260 


J 


a  a  a 


Car-Seat  Cart 


JARKE. 

where  ideas  solve  special  problei 


Pallet  Hooks 


Hopper  Boxes 


Scrap  Box 


...  * ; 1  f  f*.  J 
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SPECIAL  DESIGN  SERVICE 


Since  our  business  is  based  on  providing 
Storage”  racks  and  equipment  for  all  needs, 
work  is  in  the  area  of  special  designs. 

Jarke  sales  engineers  in  the  field  will  a 
planning  rack  systems  that  minimize  handling 
flow  through  your  plant.  That's  what  we  meai 
tional  Storage.” 

Jarke  design  engineers  will  submit  engineer 
and  specifications  for  special  racks  and  mate 
equipment  to  suit  your  specific  requirements, 
obligation  on  special  designs.  We  welcome  j 
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HI-DRUM 
drum  racks 

STEELTREE 
cantilever  racks 

MINIMODULE 
prefabricated  storage  racks 

AIRECTOR  UTILITIER 

stacking  racks  storage  racks 

portable  racks 
for  coiled  strip  or  wire  coil 

modular 

portable  bar  racks 


“BUTTON-ON” 

Adjustable  Am  Cantik  ver  Rack 

Single  and  Double  Column 
BY  JARKE  corporation 


I  1.000  lb.  CAPACITY  EACH  ARM 
ALL  PRICES  ARE  F.O.B.  FACTORY 


The  all  new  modern,  standard 
design,  low  cost  storage  rack. 
• 

A  most  practical  solution 
where  storage  is  a  problem. 

• 

Ideal  for  your  Maintenance 
Department,  Tool  Room, 
Turret  Lathe  and 
Screw  Machine  Stock. 

• 

Brake  Die  Storage  and 
other  Departments. 


See 


Featuring: 

Heavy  Duty  Design 
for 

Lifetime  Service 
at 

Low  Cost 
• 

Free  Standing 

Erects  in  Minutes 
• 

Completely  Flexible 
Arms  Require 
No  Nuts  or  Bolts, 

Just 

■'Button”  Them  On. 
Specifications  and  "How  to  Order 


DIMENSIONS  AND  PART  NUMBERS 


SINGLE 

ARM 

COLUMN 


DOUBLE 

ARM 

COLUMN 


E7 


^3 


CR-60-D 1 

Inclined  16"  Am 


CI-60-D3 

Flat  16"  Am  v/Llp 


CR-60-A 

CR-60-B 

Single 

Arm 

Column 

Double 

Arm 

Column 

ORDER  BY  PART  NUMBER 


CR-60-C1 

Inclined  12"  Arm 

CR-60-C3 

Flat  12"  Arm  w/LIp 


CR-60-D1 

Inclined  H"  Arm 

CR-60-D3 

Flat  14"  Arm  w/L|p 


CR-60-GH 

CR-60-EF 

6  Ft.  Brace 
Set  (Complete) 

3  Ft.  Brace 

Set  (Complete) 

SPECIALS  ...  STANDARD  „„„  J  ARKE ! 

T 


STORING  •  FT.  MISCELLANEOUS  STOCK 


JAEKE  corporation 


6333  W.  HOWARD  STREET 
CHICAGO.  ILLINOIS  60648 
(SIS) -647- 9633 


Modern  Storage 
Systems  1$ 

0u'  ONLY  Business. 

• 

Wri+e,  wire,  or 
phone  for  a 

trained  Jarke 
representative  to 

d'SCUS*  Your  storage 

Problems 

No  obligation,' 

°t  course. 


D  I  ST 


STORING  12  ft.  BRASS  and  *t1 

Photo  courtesy  of  & 

RlBUTED  BY: 


HANDLING 
TRANSPORTATION 
FEEDING 


of  metal  strip  and  bar  stock 
to  punch  presses,  shears,  screw  machines,  etc. 


MAN  CAN  smj — 


UP  TO  2000  LBS. 


Wo  Unlo  ng  Necessary 


TOP  IS  ADJUSTABLE 


stock  can  be  positioned  to  suit 

varying  machine  heights 

and  angles 
• 

INCREASES  FEEDING  SPEED 
STEPS  UP  PRODUCTION 


POWERMAT 


TM 


LEVATING  and  POSITIONING  EQUIPMENT 


jARKE 


corporation 


6333  West  Howard  Street 
Chicago,  Illinois  60648 
(312)— 647-9633 


*5 


U.S.  PAT.  NO.  3,568,804 


=5=Stfsrs;ss= 

Mechanical  Ba'I-Scre  ^  performs  a  wide 

Rollers  may  be  powered,  ifdes 


JARKE  POWERIVI4 

and  Positioning  Equipment 


J.«b,542 


horsepowei 

Details  show  rugged  engineered  constructs 
box-formed  top,  heavy-duty  structural  base  n  .Solid  steel 
sors  mechanism.  Low-friction  bearings  install  d  -^^  scis' 
ing  parts.  Supplied  with  steel  wheels  and  edinal1  mov- 
floor  lock.  Casters,  p|us 


TABLES  nr.  7  ELEVATING  and  PC 

than  hydraulic  reMability  and  less  1 

cal  ball-screw  h  •  6S  °f  equal  capacity.  Posit 
no  drift,  no  SDnn'^  repeats  cVcle  after  cycle  w 
Positioning  contfTeSS'  Fa'.*  Safe'  °Perator  ret 
20,000  lbs.,  ton  si?  3,1  times-  Capacities  ff 
e|evationfrom20inShr°m  36x72  ir*ches  to  72 
crane  and  hoist  rw  dsto44  inches  in35seco 
horsepower.  7  ra^e  motors  supplied  i 


corpori 


landard  and  Special  Elevating 

eases  production  capacity  of  expensive  machinery 


r,ote^at*  SPECIAL  OPEN  SIDE  POSI- 

ntern^ .ls  powered  and  infinitely  ad- 
rn^H^j  ,e  ln  ^e|ght  from  as  low  as  7  inches  to 
n°cicaL  k  ifS  ^  'nches  with  positive  mechan- 
5  Poiiecond  Sprew  ^r've-  Elevates  fully  in  60 
fr^ixedwh  f'l  sa^e’  w't*1  no  creep  or  drift. 
4  ^fioninp6^8  P,US  casters  Perrnit  precise  po- 
0  '  Perator  has  positive  foot  control. 

3 1 


cor  por  At  ion 


®S^S^OSITIONtn 
Powermat*  SPECIAL  OPEN^  ^  individual 

station- Hand,es  lons 


♦trademark 


OKS 


Handling,  Transportation,  Feed 


Vr\ 


*Jr 

w 


patent  pending 

Jarke  Special  STEELMOBILE®  is  basically  the  same 
design,  with  modifications  to  provide  5,000  lb.  capacity 
and  infinitely  adjustable  height  with  hand-operated 
single-crank  positive  mechanical  ball-screw  drive 
Matches  different  table  heights  on  shears,  cut-off  ma¬ 
chines,  punch  presses,  etc.  Heavier  capacities  available 


Jarke  Extra  Heavy  Duty  Special  STEELMOBIL! 

10,000  lb.  capacity  for  use  as  feed  table  for  I 
punch  press  work.  Individual  stock  pieces  weigrl 
200  lbs.,  so  rollers  are  provided  to  permit  easy’ 
and  handling  at  press.  Fixed  adjustable  height.  C| 
heavy-duty  wheels  permit  exact  positioning. 


JARKE  STEELMOBILE® — Thousands  of  these  units  are 
speeding  production  in  plants  from  coast  to  coast.  With 
capacity  of  2,000  lbs.,  adjustable  fixed  height  from  32 
to  42  inches,  lengths  of  6,  8  and  10  feet,  these  stock 
units  speed  handling,  transportation  and  feeding.  Adjust¬ 
able  top  tilts  to  45°  angle,  has  6  inch  back  flange  to  hold 
stock  for  punch  presses,  shears,  screw  machines,  etc. 


and  center  * 7 unit  na 

end  casters  fVy'duty  wheels  in  addit 

distances  withte  ^7™*  transPortin§ 

operated  crank  P  a.nt  CaPacity:  5,0 

tive  mechanical  bT'des  infinite  adiu: 
cal  ball-screw  drive. 


JaHKe 


corporation 

6333  West  Howard  Stre*1 
Chicago,  Illinois  60648 
(312)— 647-9633 


’ ontrolled  Dumping 
r  Pouring 

Moves  or  Stacks  Bins 

•  gets  more  work  out  of  your  lift  trucks 
'ithout  interfering  with  regular  uses. 


JARKE 


corporation 

6333  West  Howard  Street 
Chicago,  Illinois  60648 
(312)-774-6464 


TIP-TOTE  System  cuts  handling 


-an  amazingly  simple  all-mechanical  system  of  materia!  handling 


-operator  never  leaves  seat! 


COLLECT  IT . . . 


OR  FILL  TOTE  BIN, 
PICK  IT  UP. 


1 


Complete  mechanical  system  places  ' 
added  burden  on  electric  or  hydnt 
systems  of  your  fork  lift -no  time-t 
suming  attach / detach  operations 


U.S.  PAT  NOS.  re  26988  AND  RE  27001 


The  System  -  The  Tip-Tote*  Sysfc 
sists  of  two  basic  units:  the  adji 
height  mast  with  its  special  hook  s< 
various  size  of  bins  with  their  paten 
^  e  Pivot  connectors,  which  are  engi 
f  °°ks  when  a  dumping  or  pourir 
**  10n  is  taking  place.  Mast  set  and  h( 
easured  to  fit  the  outer  mast  of  yc 
Di  ’  an  are  quickly  welded  permani 
Dlj  „eff  height  you  select.  In  s< 

rp  ,  ons’  jilted  connections  can  b< 

flcuCTF  «ft  truck  masts  Presen 

without  ^  °^er  adjustable  dump 
A  °Pf?t0r  leaving  his  seat. 

scooping  or  °Wer  hook  set  is  requ 

*=>  scraping  operations. 


ANYUOTnLiFJ  JRUCK  FOR 


N0THin^S 


*T.M  REG  U  S  PAT  OFF. 


oducts,  production  parts,  scrap  or  wastes! 


How  Tip -Tote*  Works 


i 


Fork  lift  driver  simply  drives  up  to  the 
bin,  picks  it  up  in  the  normal  way.  He 
lifts  for  travel  and  moves  to  disposal 
area  or  stacking  area. 


2 

To  dump  or  pour,  operator  raises 
mast  unit  to  desired  height  and  releases 
P'n  locks  which  hold  it  firmly  in  place. 
e  then  raises  bin  with  forks  so  bin 
I*?,  °0kS'  Pul,ing  down  on  engage- 

eneallT’  ^  '°WerS  f°rks  until  hooks 
g  gebmp'votconnectors.  (Non- 

height)  gmaSt$havefixeddumP 


3 

bin  to  dump  at^f  Stil'  ^urther  permits 
atoras  he  Iowp  determined  by  oper¬ 
ation  Sjf0;ks’For3C°opingop. 

r^^^ground^evel8060838^  bi" 


Tip -Tote*  operation  is  simple 
and  direct.  Most  operators 
handle  efficiently  after  one 
demonstration. 

Safety  Features: 

Center  of  gravity  remains  at  all  times  within 
basic  design  plan  of  the  lift  truck.  With  the  fail¬ 
safe  TIP-TOTE*  hook  set  arrangement,  any  load 
within  the  capacity  of  the  fork  lift  may  be  safely 
lifted,  transported  and  dumped.  Driver  remains 
seated  on  fork  lift  during  all  operations. 


Tip-Tote*  is  now 

METAL  SCRAP 
WIRE  SCRAP 
CEMENT 
CONCRETE 
SAND 

DRILL  MUD 

FERTILIZER 

RUBBER 

GRAIN 

FIBERGLASS 


handling: 

TRASH 

SNOW 

LIQUIDS 

SLAG 

PRODUCT  PARTS 
PLASTIC  PARTS 
FORGINGS 
CASTINGS 
STAMPINGS 
FOOD  PRODUCTS 


^  When  Hum  ^*•■1 

lS^Ply raises ^  ^pleted,  operator 

I  can°matica||y  disi»  m  tlltS  upr'Sht  and 
|Can  then  be  u  Sengages  hooks  Bin 

r,ackedas  usured  and  handled  ;r 


5  Telescoping  mast  lift  trucks  have 

tip-tote*  sys  em  toywith  photo 

by  comparing  thP  ^  does  not 

in  anv  way  with  norma,  use 


DIMENSIONS 


What  size  TIP-TOTE*  System  for  you? 

I  The  “size”  of  the  system  depends  strictly  on 
the  capacity,  size,  mast  height  and  general  capa¬ 
bilities  of  your  fork  lift.  Measurements  are  taken 
from  the  lift  truck  itself  and  are  recorded  on  our 
“Data  Specification  Sheets”  by  your  Jarke  Repre¬ 
sentative. 

The  most  commonly  used  TIP-TOTE*  Bins 
are  the  3600,  4600  and  6000  sizes.  The  38,  48  and 
60  refer  to  the  “A  dimension  of  the  bins,  in  inches. 


Larger  bins  or  special-purpose  bins  are  avails 

In  selecting  bin  size,  width  of  fork  carria* 
the  lift  truck  is  important.  For  the  3600  & 
TIP-TOTE*  Bin,  carriage  width  cannot  es 
29  inches.  For  the  4800  Series,  maximum  j$ 
inches,  and  for  the  6000  Series,  53  inches. 

Standard  bins  in  each  Series  are  made  in  a 
iety  of  cubic  foot  capacities  by  varying  “B", 
and  “D”  dimensions. 


Box  dumping  attachment 


Fits  Most  Standard  Lift  Trucks 
Equipped  with  Tip-Tote  Mast  Assembly 

tH  For  those  plants  already  using  a  system  of  cor 
rugated  steel  containers  or  heavy  dutv  u-r^j 
boxes,  the  ALL  NEW  MECHANICAL  JARRE 
Box  Dumper  provides  a  foolproof  method  of  co^ 
trolled  dumping  (see  Photos).  n' 

Design  permits  simple  conversion  from  fork  lift 


truck  (witlL*\ei?0Ve  ^or^s  fr°m  tr 
in  lowered  n  U.  /orks)  with  fork  n 
raise  mounST  Up  to  rear  of  bo 
the  two  sn!w  slightly  to  en 
Potion.  ^  °aded  retainer  lab 

THi^nln0VV  ready  for 

ieCt»  reyerse  above  prc 
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now 


in  your  own  office 

the  JAHKE  corporation 

will  present 
8  minutes  of 
u^~  i  nterrupt  ed 
information 

their  new 

TIP  TOTE 

system 


LIV,NG  COLOR  ANDSTCO 

See  how  Jarke's  new  Tip-Toto  EREo  SOUND: 

■“'"---*•*-*,^5,5*-  .0  yoor  *  „ucks 

S«e  how  Tip-Tote  increase.  tk _ 


—i,  operations^  ~  “  '"»»  «*t  .ruck,  coo 
See  how  Tip-Tote  increases  the 
how  your  fork  lifts  can  not  n„i  'Iersati,'tY  of  Voi.r 

handle  loose  materials  and  ^  t0te  *ids  I^"9  *»uiPnient.  See 

and  dump  and  scrape  -  completed  '  ewen  ''quids  J*9*  pieces  but  can 
controls  the  load  right  from  the  ^"^"ed  dumpi^**  *  ,ift  a"d  tote 

IVs-  WOrth  every  Of  tho«  O  3nd  the  OPerator 


-  -  ..um  the  seat.  atJ,nPing-a  '  ",ianatote 

It's  worth  every  second  of  th  ^  th*  °Perator 

ciss  ,* "« «  VoUr 

or—  sisrs: 


* 


A  QUICK  PREVIEW  OF  OUR  8  MINUTE  COLOR  FILM 


TIP-TOTE  ...  a  Jarke  innovation  in 
safe  bulk  material  handling  that 
provides  the  fork  truck  owner  with 
four  distinct  capabilities. 


Engineered  into  every  TIP-TOTE 
system  is  a  patented  hardened  steel 
hook  assembly  making  it  physically 
impossible  for  operator  to  disconnect 
hooks  from  bin  during  dump  cycle. 


Dumping  —  complete  and  positive 
dumping  of  bins  is  assured  . .  .  dump 
speed  is  regulated  by  the  driver  .  .  . 
load  is  centered  and  supported  by  lift 
truck  forks,  no  sudden  release. 


Heavy  steel  pivot  pins  are  securely 
welded  and  supported  to  the  bin  for 
easy  hook-up. 


Scraping  -  the  TIP-TOTE  system  can 
scrape  up  sand  or  any  other  loose 
bulk  material  while  under  complete 
control  of  driver. 


Stacking  Dump  Bins.  TIP-TOTE  bins 
are  made  in  all  sizes  and  capacities. 
The  system  is  matched  to  your 
products  and  your  lift  truck. 


Lifting  -  with  TIP-TOTE,  the  driver 
can  lift  material  with  complete  ease 
while  having  full  control  of  operation 
at  all  times. 


Remember  .  .  .  it's  all  mechanical, 
maintenance  is  simple,  the  driver  is 
safe  and  in  control  at  all  times,  the 
system  is  designed  and  sized  to  fit  the 
customer's  need  —  dumping  is 
smooth,  controlled  and  complete. 
ONE  PLUS  ONE  DOES  EQUAL 
FOUR! 


JARKE 
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OPERATOR  positions  lift  truck  in  front  of  a  skip  hoist  at 
Pacific  Smelting  Company  to  dump  zinc-based  scrap  for  melt¬ 
ing  from  a  Tip-Tote  bin.  He  can  dump  slow  or  fast. 


LOWERING  forks  tilts  the  Tip  Tote  bin,  causing  it  to  dump 
its  load.  The  operator  remains  on  the  truck.  Bin  is  securely 
locked  to  the  mast  with  a  hook  and  latching  device. 


New  Bin  System  Saves  Time, 
Reduces  Hazard  for  Smelter 

Operator  remains  on  the  truck 
and  controls  dumping  with  forks 


trials  m  various  parts  of  Its  P  of  ^  Angdes. 

a  Torrance,  Calif.,  a  fevv  incipal  products  — 

The  company  nia^es  Ilic  z;nc.  The  oxide  is  used 
Mac  oxide,  zinc  dust  and >  ‘  pust  ;s  a  bleaching  agent 

a  the  manufacture  of  b  ^  some  paints.  Metallic 

m  paper  pulp  and  *us  lvanizing  iines. 
zinc,  ot  course,  is  useu  s  c  Smeitjng  1S  zinc  bearing 

'1  he  raw  nwten i  automotive  parts  and  just  about 

scrap.  It  consists  m  >  Xhe  scrap  js  collected  m  bins, 
any  other  zinc  die  c  -  p  ijft  trucks  an(j  taken  to  furn- 
which  are  then  pic  j;stmation.  At  the  furnaces,  it’s 
aces  for  melting \  ^  skjp  hoists. 

dumped  into  n  \  ^  too  many  parts  that  could  be  dam- 

1  he  1  required  considerable  maintenance.  They’re 

aged,  and  they  wjtj1  tvvo  tracks,  and  there’s  a  release 
mounted  on  they’re  dented,  they  don’t  work  prop- 

mechanism.  ^  be  repaired.  For  dumping,  the  lift  truck 
erly  and  tjie  load,  then  positions  the  truck  so  that 

operator  ^  ^ovc  the  receiving  hopper  or  skip  hoist.  Posi¬ 
tive  loa  ^  precise  because  once  the  dumping  starts, 

tionmg  stopped,  and  it’s  possible  to  dump  all  or  part 
^Toadon  the  floor. 


TO  LOCK  Tip-Tote  bin  to  the  mast,  the  operator  raises  the  bin 
above  the  level  of  the  hook  and  latch.  He  pulls  a  chain  to 
open  the  hook,  then  lowers  the  forks.  The  pivot  connector  on 
the  bin  engages  the  hook.  The  operator  releases  the  chain  to 
close  and  lock  the  hook. 


New  Bin  System 

After  the  truck  is  in  position,  the  operator  must  Iwve 
his  seat  and  reach  up  to  release  a  lever  on  the  bin.  1  tie 
bin  rolls  forward  and  dumps  the  load,  placing  a  shock  on 
the  tilt  cylinders  of  the  lift  truck  as  it  does  so.  Occasional¬ 
ly,  a  bin  will  slide  right  off  the  forks  and  fall,  endangering 
the  operator  and  damaging  equipment. 

So  the  system  was  regarded  as  unsatisfactory  on  three 
counts — safety,  uncontrolled  dumping,  aud  maintenance. 

“We  always  seemed  to  have  a  line  of  bins  waiting  out¬ 
side  the  shop  to  be  repaired,”  says  John  C.  Schmidt,  process 
engineer  for  Pacific  Smelting. 

Nearly  a  year  ago,  the  company  adopted  a  new  system, 
the  Tip-Tote,  made  by  Jarke  Western  Corporation  of  San 
Rernardino.  It  consists  of  two  basic  components — an  adjust¬ 
able  height  attachment  that  mounts  on  the  forklift,  plus 
bins  with  pivot  connectors  mounted  at  their  base.  For 
dumping,  the  bin  pivot  connectors  are  engaged  by  an  opera¬ 
tor-controlled  hook  and  latch  device  on  the  forklift  attach¬ 
ment. 

There  is  no  mechanism  on  the  bins  requiring  mainte¬ 
nance.  The  dumping  attachment  unit  is  permanently 
mounted  on  the  lift  truck,  yet  does  not  interfere  with  the 
use  of  the  truck  for  all  normal  purposes. 

In  dumping,  the  operator  remains  in  his  seat  on  the 
truck.  First,  he  raises  the  load  above  the  level  of  the  hooks 
on  the  mast.  Then,  he  pulls  a  chain,  which  is  within  easy 
reach,  to  open  the  hooks.  Next,  he  lowers  the  forks.  The  pivot 
connectors  on  the  bin  lock  onto  the  hooks.  I  he  operator 


then  continues  to  lower  the  load.  With  pivots  locked  ontl 
the  fixed  hooks,  the  bin  starts  to  tilt. 

The  rate  at  which  the  operator  lowers  the  forks  deter, 
mines  the  dumping  rate  He  can  dump  slow  or  fast  or, 
partial  load,  then  raise  the  forks  and  dump  the  remaintW 

S°mByhrema*neing  on  the  truck,  the  driver  is  well  out  of 
danger.  The  bin  cannot  be  disloged  due  to  built-in  fai|.| 

safe  feature.  n  .  .  .  , 

In  its  initial  order,  Pacific  Smelting  acquired  one  sy> 
tern.  That  is,  it  purchased  17  bins  and  had  one  lift  truck 
fitted  out  with  an  adjustable  height  mast  unit.  The  system 
worked  so  succesfully  that  a  few  months  later  it  added  two 


systems — two  more  mast  assemblies  and  25  more  bins  I 
total  of  42. 


more 

for  a  total  —  — .  .  _ 

The  heavy  duty  bins  have  a  capacity  of  1-1/3  cubic 
yards.  They  have  required  almost  no  maintenance.  The  I 
truck  assemblies  receive  routine  preventive  maintenance 
when  the  trucks  go  into  the  shop  for  regular  servicing. 

“I  feel  the  Tip-Tote  is  a  much  better  system,”  Schmidt 
said  recently,  “I  thought  it  would  reduce  maintenance  costs, 
and  it  has.  You  can  stop  the  dumping,  or  dump  as  fast  or 
as  slow  as  you  wish.  The  operator  has  complete  control.  I 
feel  it’s  a  lot  safer.  The  bins  can’t  fall  off.’ 

An  added  bonus  is  greatly  diminished  wear  on  the  tilt 
cylinders  during  dumping.  The  center  of  gravity  in  a 
loaded  bin  actually  moves  back  toward  the  mast  during  the 
dump  cycle,  which  allows  full  use  of  the  forklift’s  capacity. 

Schmidt  believes  the  Tip-Tote  system  has  produced  sig¬ 
nificant  savings  in  three  areas:  maintenance,  handling  time, 
and  operator  safety. 
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’&L  Reports  New  Stores  Ideas 
Working  Efficiently 


iii 
Sts, 

I  .  R.  “Jimmy”  Killingsworth,  Superintendent  of  Stores 
t  Florida  Power  &  Light,  reports  on  a  number  of  in- 
tihovations  put  in  use  during  the  past  12  to  18  months. 

>  Other  new  methods  are  presently  being  designed  and 
Rested  by  the  company,  but  those  shown  are  presently 
'%  use  and  operating  efficiently. 
n,f  A  new  25,000  lb.  fork  lift  is  being  used  to  load 
leavy  reels  of  18-20  thousand  pounds  of  cable  on 
—  able  trailers  or  trucks  (Fig.  A).  Previous  handling  of 
hese  reels  required  the  rental  of  a  crane.  ‘‘The  new 
ift  is  also  being  used  with  company-fabricated  cable 
eel  racks  at  our  Miami  Central  Cable  Yard,”  accord- 
ng  to  Killingsworth.  These  racks  (Fig.  B)  provide 
wice  the  cable  storage  in  the  cable  yard.  They  were 
abricated  from  salvaged  substation  structure  steel  in 
he  company  Reclamation  and  Salvage  department, 
•ixteen  racks  are  now  in  use  throughout  the  system, 
vith  more  being  fabricated  as  steel  becomes  available. 
Another  innovation  is  a  company  fabricated  reel  rack 
Fig  C)  which  provides  increased  use  of  air  space. 
Jsed  with  a  commercially  available  coiling  machine, 
hese  racks  are  valuable  for  coiling  and  re-reeling  of 
inductors. 


*9  A<  New  “.COO  lb.  folk  lift. 


Fig.  B.  Cable  reel  racks,  end  view. 


Fig.  B.  Cable  reel  racks,  side. 


Commercially  available  “stacking  pallets”  are  being 
used  in  a  variety  of  applications  at  FP&L.  A  complete 
substation  air  blast  switch  assembly  (Fig.  D)  is  stored 
together  using  three  such  pallets.  In  another  use,  each 
pallet  (Fig.  E)  contains  a  complete  tower  assembly, 
including  the  nuts,  bolts  and  washers  (stored  in  the 
five-gallon  cans).  The  arresters  shown  (Fig.  F)  are 
stored  in  less  than  1/5  the  ground  space  they  required 
just  one  year  ago,  prior  to  the  use  of  the  stacking  units. 
Scrap  steel  chanel  is  used  to  prevent  the  legs  of  the 
stacking  unit  from  sinking  into  the  asphalt.  Large 
switches  (Fig.  G)  are  also  stored,  safe  from  damage, 
in  a  fraction  of  the  space  previously  required. 


Fig.  C.  Company  fabricated  reel  rack 


Transformers  are  another  item  successfully  stor.H 
on  the  “stacking  pallets”.  Jimmy  Killings  worth  J * 
that  FP&L  now  has  on  order  a  special  adaptation^ 
these  racks.  Rather  than  a  wooden  deck^h  £  * 
standard,  the  channel  webbing,  visible  on  (hell  !S 
(Fig.  H),  has  been  increased  and  an  expands  P  Umt 
deck  will  be  used.  “This  innovation”  savs  Krr™ 
worth,  “was  suggested  by  one  of  our  own  stored  mgS' 
when  confronted  with  the  storage  of  some  isS*** 
4000  transformers.”  me  3500  to 


Racks  have  been  used  for  reel  storage  at  ppjp, 
for  over  three  years  and  their  usage  has  h*  &L 
panded  to  store  a  great  variety  of  material. 


;c,  guy  protectors  and  strain  insulators,  ground  rods 
jy  panels  and  many  others.  Superintendent  Killings- 
rth  reports  that  the  company  has  requested  a  special 
ign  from  the  manufacturers,  with  the  standard 
sd  uprights  replaced  with  the  same  removable  up- 
jit  and  socket  arrangement  as  the  ''stacking  pallets” 
rflghis  will  eliminate”  he  said,  “the  wasted  space  be- 
[flwn  reels  and  the  next  rack.”  (as  shown  in  Fig.  I). 


PP 


St«ckint  allets  for  reels 


Fig.  H.  Expanded  metal  decks  specified. 


Fig •  *•  ^sign  change  will  eliminate  space  between  racks. 


Large  switches  stored  in  racks 
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1.  Wash  rack. 

Storage  rack  -- 

3.  Storage  rack  -- 

4.  Storage  rack  -- 


residential  meters, 
industrial  meters . 
commercial  meters . 


Jarke  Corporjtl0n 
File  4-AR-l34 


gas  meters  get  a  lower  bill 


Handling  problems  sometimes  occur  In  unexpected  places,  as  in  this  ex¬ 
perience  by  Bob  Wall,  Sales  Engineer  for  Container  Systems,  Inc.,  exclusive 

Jarke  representatives  for  Chicago.  Working  his  territory,  Bob  spotted  construct- 

ht  Hr i vine  bv  and  saw  new  steel,"  he  relates, 
ion  at  a  major  gas  utility.  I  was  driving  uy 

"and  just  stopped  in  cold  to  see  if  we  had  something  to  offer. 

It  turned  out  to  be  a  new  repair  facility  for  gas  meters  needing  exactly 
what  Jarke  had  to  offer:  a  tailor-made  Airector.  Bob  Wall's  instinct  for 
spotting  the  "stackables",  and  his  careful  follow-up  analysis,  resulted  finally 
in  a  rack  installation  combining  an  efficient  production-flow  concept  with  space¬ 
saving  high-cube  storage. 

At  this  specially  equipped  site,  residential,  commercial  and  industrial  gas 


meters  arrive  from  all  over  the  state  for  periodic  calibration  and  overhaul.  In 


. 


the  expansion  program,  as  Bob  describes  it,  all  the  obvious  equipment  for  handling 


the  meters  had  been  provided  for.  A  conveyor  circled  the  process  area,  fork 
trucks  and  pallet  transporters  efficiently  moved  loads  through  storage  and  the 
work  zone,  but,  the  entire  system  still  depended  on  a  wooden  pallet  as  the  carriel 

and  storage  platform.  What's  more,  one-level  storage  prevailed,  with  the  possi¬ 
bility  of  crowding  developing  as  activity  increased. 

Working  with  Bob,  Jarke  delivered  four  Airector  designs  to  handle  movement 

and  storage  of  all  meters,  with  potential  cost  savings  introduced  at  every  point 
in  the  operation  --  including  the  process  cycle  itself. 


#1  Wash  Rack 


At  the  outset,  arriving  meters  load  directly  load  directly  into  an  Airector 
that  serves  as  the  workhorse  of  the  installation  -  a  wash  rack.  60  residential 
meters  are  placed  on  wire  mesh  shelves  in  pu 

,  .  ln  the  rack  and  retained  by  removable 

bars.  At  the  wash  station,  spray  nozzles  enter  u  1ves 

a  •  rf,...  .  cl<-arance  spaces  between  shelv 

and  in  fifteen  minutes  complete  a  clp*ni~ 

.......  "8  cycle  formerly  requiring  forty  minute- 

Saved:  individual  handling  and  washing  3  4  8  3 

pallet.  hlng-  re"">''al  of  banded  meters  from  a  wooded 


unit 


Moving  to  an  inspection  area,  clean  a 

its  and  those  requiring  adjustment  only  co  ^  °nt°  a  convey°r-  AcCept 

paint  and  storage  in  a  second  Airector  H  trough  work  stations  to 

design.  Meanwhile,  empty  wash  racks 


return  for  another  load,  shuttling  back  and  forth 
storage  device  and  production  fixture. 


in  their  role  as  combination 


#2  -  Storage  Rack 

Similar  to  the  wash  rack  but  lacking  shelves,  this  Airector  design  retains 
the  removable  bar  feature  and  is  capable  of  an  80  meter  load.  Finished  meters 
go  to  storage  in  this  rack,  while  meters  needing  repair  bide  their  time  in  the 
same  Airector  design  awaiting  recall  to  the  work  zone  as  scheduling  permits. 

#3  -  Storage  Rack  (Commercial) 

A  third  variation  of  the  basic  Airector  receives  the  larger  commercial 
meters,  an  improvement  over  the  practice  of  storing  these  bulkier  units  on  the 
floor  with  no  possibility  of  stacking. 

All  three  Airectors  described  have  the  same  45  x  48  inch  base  and  interstack 
for  maximum  efficiency  in  utilizing  available  warehouse  volume. 


#4  -  Storage  Rack  (Industrial) 

The  giants  of  the  family,  industrial  gas  meters,  sometimes  have  an  Airector 
all  to  themselves  -  one  meter  on  a  42  x  60  base.  Again,  floor  space  is  reduced 

by  going  to  the  air. 


Thus,  four  rack  styles 


three  interstackable  --  provide  a  highly  integrated 


production  and  storage  system,  wl 


th  Airectors  performing  an  unusually  active 


processing  function. 

1  system  allow  4-way  entry  with  either  fork  lifts  or 

All  Airectors  m  pounds  of  meters  per  rack,  they  stack  4 

With  over  r 

Pa  let  transporters.  ooSts  and  knock  down  flat  when  not  in  active  use, 

units  high.  All  av  l  nts  An  important  additional  feature:  all  4  racks 

°r  when  shipped  betwee  P  their  special  application. 

have  their  own  color,  1  house  capacity,  Airectors  have  reduced  individual 

v>liti§  ware 

Better  than  douo  ^  ^  and  eliminated  any  need  for  safety  strapping,  cutting, 
meter  handling  by  two-t  i  ^  produCed  a  safer,  cleaner  operation  with  greatly 
re-strapping.  M*eCt°V  ^  Wall  reports:  "Management  is  pleased  with  the 
reduced  worker  faciSue'  k  wiU  be  made  in  less  than  two  years." 

a  Pay 

operation  and  e  .v  *  * 


Jarke  Corporation 
File  4-AR-l34 


rapid  delivery  with  retriever-rack  duo 


RACK  FOR  SEiING-MACHINE  PARTS 

1.  Storage  section  paralleling  machine 
department. 

2.  Retriever  in  travel  aisle. 

3.  Pallet-truck  pickup  point  at  floor  level. 

4.  Truck  and  rack  at  machine  station. 

5.  Typical  rack  load. 


Jarke  Corporation 
File  3 -ME -299 


never  underfoot . . . 


always  there  when  you  need  it 


Combining  random  access  with  rapid  material  flow,  a  unique  partner- 
ship  between  a  stacker-retriever  and  special-design  Jarke  rack  eliminates 
the  need  for  any  in-process  storage  at  machine  centers. 

At  Union  Special  Machine  Company's  new  Hunt  ley, Illinois  plant,  expansion 
of  the  machinery  department  established  an  innovation  in  the  production  of 
industrial  sewing  machines.  A  complex  job-lot  sequence  of  operations  moves 
through  any  of  171  machine  tools,  processing  as  many  as  30,000  items  under 
70  orders  at  a  given  time.  With  such  random  machine-to-machine  progression, 
a  giant  traffic  jam  might  have  developed. 

Nothing  of  the  sort  happens;  material  is  delivered  to  a  machine  in  the 
Jarke  rack  only  as  needed  and  removed  to  storage  as  soon  as  completed.  Quick 
delivery  and  takeaway  eliminates  the  traffic  problem.  There  is  no  clutter,  no 
bunching  up  at  slower  stations. 


Sewing-machine  components  fill  adjustable  shelves  in  the  special  rack  to 
provide  a  dense  unit  load.  Measuring  48  X  40  inches  at  the  base,  it's  designed 

for  pickup  by  a  pallet  truck  or  shuttle  of  the  automated  high-storage  (42 
feet)  retriever. 

Paralleling  the  machining  area,  the  storage  system  keeps  its  retriever 
busy  moving  racks  to  coded  bays  and  delivering  them  at  floor  level  within  30 

feet  of  a  designated  machine.  Machine  operators  set  a  delivery  cycle  in  motion 

as  they  require  material ,pickine  un  *  u  ,  i 

§  P  nearby  phone  and  calling  central  control* 

Referring  to  his  card-control  system  iu  j- 

’  ispatcher  sends  the  retriever  to  a 

storage  location,  from  there  to  a  deliver 

y  point  --  practically  next  to  the 

phone  and  within  minutes  of  the  call 
Machine  operators  do  the  rest- 

’  ln8  pallet  trucks  to  move  racks  to  their 
machines.  The  return  cycle  is  oim„i 

simply  a  reverse:  loads  are  returned  to  the 


delivery  point,  central  dispatch  is  called  and  the  retriever  appears  to 
take  away  the  Jarke  rack  with  its  processed  parts. 

Another  design  variation  of  the  same  rack  is  used  to  handle  tools  and 
fixtures,  offering  the  convenience  of  an  automated  tool  crib  as  part  of  the 


same  storage  movement . 

An  example  of  the  unique  way  in  which  storage  and  production  are  merged 
through  careful  planning  and  special  design,  the  retriever-rack  system  enabled 
Union  Special  Machine  to  construct  a  building  28,000  feet  smaller  than  a 
structure  designed  around  older  methods.  At  $16  per  square  foot,  this  saving 
alone  was  more  than  the  cost  of  the  entire  new  handling  system,  including 

retriever  with  storage,  Jarke  racks  and  pallet  trucks. 

_  ,  of.u.  accruing  from  the  innovation  —  elimination  of 

With  the  other  benefits  accruing 

^rvrv  rontrol  replacement  of  the  numerous 
waiting  machine  time,  improved  invent  y 

4-wheeled  trucks  previously  used 


--  the  total  cost  of  the  system,  according  to 


Finn  Braathen,  Materia 


a,  •  Fneineer  at  Union,  will  payback  in  three 
ial  Handling  Engineer 


years 


* 


* 


Jarke  Corporation 

File  3 -ME -299 


damage  protection  ...high  storage 


♦  ion 


File  1-ME-261 


Jarke  Corpora 


PAPER  CONVERTERS  SPACE  SAVER  ALSO  A  WASTE  SAVER 


4,000  pounds  of  coated  paper  wrapped  to  a  giant  diameter  of  five  feet 
creates  some  unusual  problems  for  converters  (producers  of  paper  specialties). 
Not  only  do  rolls  of  this  size  consume  space,  their  easily  damaged  nature 
produces  waste  and  reduces  the  output  of  final  product. 

Both  problems  are  efficiently  resolved  with  a  Jarke  custom  stacking  rack. 
A  rigid  tubular  structure  surrounds  the  rolls  and  keeps  it  suspended  --  the 
core  resting  in  cradles  incorporated  in  the  framework. 

A  roll  never  touches  the  ground,  as  it  did  before  the  rack  system  was 
installed.  This  feature  alone  can  save  a  hundred  feet  of  awkward  waste  when 
several  layers  of  damaged  wrap  have  to  be  discarded  at  the  start  of  the  con¬ 
version  process. 

Handling  by  fork  lift  or  pallet  truck  is  a  feature  of  this  design  along 
with  internal  clearances  that  allow  easy  roll  deposit  with  crane  slings  or  twin 
hooks.  In  addition,  open  cradle  supports  provide  alternate  ram  or  C-Hook  roll 
deposit . 

Three-high  stacking,  made  easy  with  the  "Large-Target "  nesting  arrangement 
built  into  the  four  posts,  immediately  reduces  floor  space  by  two-thirds. 

For  paper,  film,  and  foil  converters,  an  excellent  example  of  two  Jarke 
storage  principles  maximizing  use  of  building  volume  and  protecting  the 
product  --  is  illustrated  in  a  "Space  Saver"  that  is  also  a  "Waste  Saver." 

*  *  * 


Jarke  Corporation 

File  l-ME-261  Special  Stacking  Rack 


production  efficiency  with  moving  storage 


1  1 

1 

RACK  FOR  BATTERY  CELLS 

1.  Obsoleted  skids,  replaced  with 
stacking  racks  --  a  special  Jarke  design. 

2.  Rack  details  --  empty  and  loaded. 

3.  Product  completely  protected. 

4.  Rack  at  work  station. 


Corp° 

2-ME-3 


Jarke 

File 


wiummm 

■IT 

BATTERY  RACK  SAVES  CELLS 


Costly  product  rework  spurred  a  search  by  a  Westinghouse  Division  - 
K-W  Battery  Company  of  Skokie,  Illinois  --  for  a  better  way  to  handle  and 
store  industrial  battery  cells.  A  method  was  needed  that  would  reduce 
damage  to  the  laminated  plate  assemblies  --  a  particularly  vulnerable  stage 
of  battery  building  before  the  final  encapsulation. 

A  special  Jarke  design  not  only  eliminated  plate  damage,  but  replaced 
an  aging  assortment  of  wood-faced  skids  with  stacking  racks  incorporating 
a  number  of  other  improvements. 

An  immediate  bonus:  multiple  stacking  of  the  new  battery  rack  tripled 
storage  volume  without  requiring  any  addition  to  existing  floor  space  or  a 
change  in  the  layout.  This  gain  alone  justifies  most  rack  installations,  as 
well  as  providing  the  means  for  paying  back  the  cost. 

Guard  rails,  some  removable,  surround  the  rack  and  allow  compact  loading 
to  the  very  edges  of  the  deck  without  any  danger  of  cells  tipping  out  -- 
accidental  damage  eliminated;  more  space  gained.  Intermediate  divider  bars, 
dropped  into  place  in  a  variety  of  positions,  further  stabilize  the  cells 
against  internal  jostling  --  a  source  of  damage  in  the  old  method. 

Another  functional  refinement  provided  in  the  tailored  design  features 
a  wire-mesh  deck,  allowing  free  drainage  of  chemical  solutions  as  well  as 
enhancing  circulation  of  air  through  the  processed  cells.  Dipping  the  entire 
rack  in  a  plastic  coating  protects  it  from  corrosive  attack  and  minimizes 
abrasive  wear  against  plates.  Selective  coatings  make  it  possible  to  anticipate 
specific  chemicals  used  in  the  process  cycle. 

As  jarke  special  designs  often  do,  the  K-W  battery  rack  moves  through  the 
production  line  --  unloading  material,  receiving  product  --  elimi 


movement,  idle  storage  and  re-handling.  The  possibil 


Liminating  extra 


fty  of  combining  production 


flow  with  storage  in  this  application,  generates  cost  -u 

cost  savings  that  repay  the 

investment  --  another  feature  built-in  by  Jarke. 


* 


Jarke  Corporation 

2-ME-359  Special  Stacking  Rack 


^ERjALHANDUNG 

ork  truck  /  racks  cut  floor  area  90% 


What  does  management  with  a 
,rage  and  handling  problem  in  other 
■ids  do  to  achieve  a  quick  and  money 
ring  solution?  They  often  turn  to 
ie  metalworking  industry,  we 
trned  in  an  interview  with  Gust 
laris,  a  regional  departmental  man¬ 
ner  for  one  of  the  world's  largest 
tercantile  establishments. 

The  problem  that  influenced  their 
lion  was  warehousing  and  handling 
I  soft  goods  (floor  coverings)  in  units 
i  excess  of  300  pounds  in  form  of 
-oils  which,  as  Maris  pointed  out,  are 
imilar  in  shape  and  bulk  to  coil,  rod 
r  tube  processed  in  many  metal- 
vorking  plants.  (Fig.  A). 

The  warehousing  department  has 
had  a  lot  of  experience  over  the  years 
handling  hard  goods  also,  so  it  was  lo¬ 
gical  they  took  a  good  look  at  storage 
and  handling  processes  in  metal¬ 
working  plants  and  warehouses.  They 
felt  that  with  a  modification  in  type  of 


material-stack  racks  they  could  im¬ 
prove  their  process,  make  better  use  ot 
their  fork  trucks,  and  meet  all  require¬ 
ments  of  storing  and  handling  of  i  ooi 
coverings  at  greater  savings  in  cost 
time,  labor  and  space. 

According  to  Mr.  Maris.  1  e  s 

ings  storv  began  with  a  routine 

1*0  to  that  tint  , 
safety  inspection.  L  P  l°  .  0()0  rolls 

they  stored  approximate  -  j 

of  rubber  and  felt  cushioning  ^  fOQt 
ding  used  under  carpet'11'-  arrange- 
high  cordwood  sta<  ejghs  300 

merits.  Each  of  the  ?  -ns  the  for- 
pounds.  Mr.  Mans  CNP ‘oblem  and 
mer  cordwood  stat  B  ) 

why  it  was  replaced^  1  was  poten- 

Because  the  P'^T^c  cordwood 
tiallv  combustible.  ‘  ajr  space  e- 

s„ck,ntt  pat.ern  i"sPK,ors 

tween  the  rolls,  1  — - 


ruled  that  the  rolls  could  be  stacked  no 
higher  than  five  feet. 

“Since  each  five  foot  back  took  up  a 
9x9  foot  area,  this  meant  we  would 
have  to  more  than  double  our  storage 
area  if  we  continued  to  use  our  present 
racks  and  the  cordwood  stacking  sys¬ 
tem'',  Mr.  Maris  explained. 

Because  space  was  —  and  still  is  — 
at  a  premium  in  the  warehouse,  and 
because  moving  the  padding  racks  to 
another  section  would  increase  mate¬ 
rial  handling  costs,  management 
searched  for  another  solution. 

They  found  the  answer  in  the  Jarke 
Airector  stacking  racks,  a  highly  flex¬ 
ible  stacking  rack  system  designed  ex¬ 
clusively  for  fork-lift  handling  as  used 
in  this  warehouse,  and  it  is  able  to 
hold  heavier  loads,  more  safely,  with 
more  flexibility  than  any  other  rack 
formerly  used. 

By  the  switch  from  the  cordwood 
style  of  storage  rack  to  the  new  sta¬ 
ckable  and  more  flexible  Airector 
rack,  the  department  is  saving 
520,000  annually  in  material  han¬ 
dling  and  labor  costs  in  the  Franklin 
Park  (Illinois)  warehouse.  The 
800,000  square  foot  warehouse,  adja¬ 
cent  to  Chicago's  busy  O'Hare  Air¬ 
port,  serves  500  company  retail  stores 
in  a  ten  state  area.  The  floor  covering 
section  covers  105,000  square  feet  of 
space  and  contains  complete  facilities 
Ip*  receiving,  storage,  cutting  and 
reshipping  of  carpeting  and  related 
items  to  stores  in  Region  No.  2. 

In  addition,  they  have  picked  up  an 
extra  6,400  square  feet  of  costly  stor¬ 
age  space  and  eliminated  the  poten¬ 
tially  dangerous  safety  hazard  by  con¬ 
verting  to  the  new  racks. 

By  installing  the  Airector  racks,  it 


was  possible  to  stack  the  padding  rolls 
four-stacks  high  with  sufficient  air 
space  between  layers  to  successfully 
eliminate  any  fire  hazard. 

The  new  racks  safely  hold  up  to 
4,000  pounds  as  opposed  to  the  1500 
pounds  capacity  limit  of  the  previous 
racks,  so  that  the  company  has  been 
able  to  double  its  storage  capacity  in 
the  same  space.  (Fig.  C) 

As  soon  as  a  rack  is  emptied  of  its 
padding  rolls  at  the  Franklin  Park 
warehouse,  it  is  removed  and  set  aside 
to  allow  access  to  the  next  full  rack. 

“With  the  old  racks  it  was  a  big  job 
to  break  them  down  and  get  them  put 
of  the  way”,  said  Mr.  Maris.  “It  used 
to  take  a  40  x  45  foot  area  just  to 
break  down  25  racks.  With  the  new 
stacking  racks,  we  can  break  them 
down  20  times  faster  and  in  only  a  5  x 
5  foot  area.” 

“And,  because  the  new  racks  can  be 
custom  designed  to  fit  any  available 
space,  they  can  be  used  in  virtually  ev¬ 
ery  area  within  the  warehouse  to  hold 
different  size  and  weight  items." 

At  present  there  are  104  of  the  new 
style  stacking  racks  in  use  in  the  floor 
covering  warehouse,  but  Mr.  Maris 
had  recommended  the  purchase  of  ad¬ 
ditional  units  for  use  with  imported 
Japanese  braid  rugs. 

He  foresees  saving  in  the  braid  rug 
section  of  540,000  annually  by  con¬ 
verting  to  the  new  style  racks.  ■ 


The  rack  manufacturer ,  Jarke  Cor - 
poration ,  is  based  at  6333  West  How¬ 
ard  St.,  Chicago ,  III.  60648.  The  in¬ 
stallation,  of  which  Mr.  Mans  is 
manager ,  is  one  of  the  vast  complex  of 
warehouse  facilities  of  Montgomery 
Ward  &  Company ,  Chicago. 


Reprint  from  Production  Equipment,  September,  1971 


PUBLIC  LAW  91-596 

WILLIAMS -STEIGER  OCCUPATIONAL  SAFETY  AND  HEALTH  ACT  OF  1970 

(OS  HA) 

As  you  know,  the  passage  of  the  ACT  has  had  considerable  impact  on  the 
industrial  scene--certainly  "OSHA"  is  frequently  heard  and  frequently  en¬ 
countered.  It  s  presence,  moreover,  cannot  be  regarded  as  a  temporary  political 
exercise  soon  to  lapse. 

We  find,  in  our  dealings  with  customers  and  representatives,  that  a  certain 
amount  of  misunderstanding  and  misinformation  has  developed  concerning  the  en¬ 
forcement  of  the  ACT's  provisions. 

We'd  like  to  give  you  a  brief  summary  of  this  new  legal  presence,  as  we 
see  it,  and  convince  you  that  those  provisions  of  the  ACT  that  apply  to  our  market 
are  quite  brief  and  offer  very  positive  selling  opportunities. 


THE  ACT  AND  THE  ACTION  THAT  FOLLOWED 

To  review  the  original  ACT's  purpose,  as  established  in  1970,  aimed  at 
providing  workmen  with  a  safer  place  to  work.  This  intent  came  to  a  sharp  focus 
when  Sections  5(a)  and  8(g) -providing  that  within  two  years  existing  national 
consensus  standards  and  established  Federal  standards  be  promulgated  by  rule- 
were  written  in  as  an  amendment. 

«-  Part-  1910,  became  Federal  law  in  April,  1971,  and  it 
That  amendment,  Farr 

borrowed  heavily  from: 

4  .  National  Standards  Institute  (ANSI) 

National  Fire  Protection  Association  (NFPA) 

well  known  ("national  consensus")  and  respected  organizations. 
Since  these  a^e,W^othing  new  or  surprising  to  existing  concepts  of  safe 
their  standards  adde  n  ^  the  amendment,  of  course,  was  to  make  a  violation  of 
practice.  The  new  e  ation— sub ject  to  fine, 

a  standard  a  Federal 

rr.nr.HAT.  INSPECTORS'^— ^ 


w  these  well  established 
safe  practice,  and 


rtl.  LWJl  - 

- -  began  writing  citations  enforcing 

Federal  insp ect°^s  inherent  in  good  housekeeping,  sa 
itandards  and  ?*£££,.  OSHA  became  a  hard  face. 

>rotectio  concerning  an  inspector's  responsibilities  is  contained 

.„rth  noting 

A  ?°in9(a )  °£  the  ACT: 

Section  be  in  writing  and  shall  describe  with  particularity 

citation  shavioiation,  including  a  reference  to  the  provisions  of 
"Each  0f  the  .  regulation  or  order  alleged  to  have  been  violated." 

th£  Trr  standard 
the  ACT-  > 


in 


UHAT  HAS  OS  HA  TO  SAY  ABOUT  MATERIAL  HANDLING? 

0f  ^  243  pages  in  the  Federal  Register  which  describe  the  Amendment, 

Part  1910,  a  it  tie  over  one  page,  has  bearing  on  the  Jarke  market.  We  refer 
to: 

Sub  Section  1910.176  Handling  materials -general  (1/6  page) 

Sub  Section  1910.177  Indoor  general  storage  (1  page  ) 

The  first,  Sub  Section  1910.176,  has  two  pertinent  paragraphs: 


(b)  Secure  Storage 

Storage  of  materials  shall  not  create  a  hazard.  Bags, 
containers,  bundles,  etc.  stored  in  tiers  shall  be  stacked, 
blocked,  interlocked  and  limited  in  height  so  that  they  are 
stable  and  secure  against  sliding  or  collapse. 


(c)  Housekeeping 

Storage  areas  shall  be  kept  free  from  accumulation  of  materials 
that  constitute  hazards  from  tripping,  fire  explosion,  or  pest 
harborage.  Vegetation  control  will  be  exercised  when  necessary. 

,  j  tailormade  to  accomplish  the  organization  of  storage 

Jarke  produc  outlined  in  these  pertinent  paragraphs.  Our  business 

into  a  safe  environment as  out l in  tf±c*  with: 

has  been  built  on  providing  satety  an 


STRIP  COIL  RACKS  AND  COIL  RACKS 
BAR  RACKS 
HI -DRUM 


AIRECTOR 

MIN I -MODULE 
STEELTREE 

1910.177,  is  concerned  with  provisions  for  fire 
The  other  Sub  SeC^°^nce  of  a  safely  organized  environment.  One  sub¬ 
protection  and  the  . 

paragraph  is  worth  qu 

procedures  and  precautions 

(c)  plling  ^  shall  be  stored,  handled  and  piled  with  due 

1#  AH  comm°d^eir  fire  characteristics, 
regard  to 

e  system  built  with  Jarke  products  will  organize 
modular  st°rag  to  satisfy  the  requirements  of  density  control, 
Aga^n’  and  storage  ar^  igion__an  0SHA  stipulations, 

warehousing  rc  aisle  P 

sprinkler  e*P°»“re> 

inES  NOjJ^- 

•  there  a  description  of  any  kind  of  rack,  pallet, 
in  the  ACT  lS  ipment  except  the  general  reference  "storage  aids 
other  storage  to  categorize  them  as  combustibles  or  not  for  fire 
°tion  is  made 


proteetion  classifications.  Whatever  you've  heard  concerning  how  racks  or 
stor  ge  equipment  are  to  be  built  is  a  misunderstanding.  The  language  we've 
quoted  is  as  specific  as  the  ACT  gets  in  this  regard. 


SPECIAL  NOTES  ON  THE  HI -DRUM 


There  is  a  special  application  note  with  respect  to  the  Hi-Drum  which  needs 
mention.  Sub  Part  H  -  Hazardous  Materials,  leans  heavily  on  NFPA  for  regulations 
and  in  Sub  Section  1910.106  Flammable  and  combustible  liquids,  there  is  a  sub 
paragraph  clearly  preventing  the  application  of  Hi-Drums,  except  for  one  unit 
directly  on  the  floor: 


(v)  Storage  in  Inside  Room 

In  every  storage  room  there  shall  be  maintained  one  clear  aisle 
at  least  3  feet  wide.  Containers  over  30  gallons  capacity  shall 
not  be  stacked  one  upon  the  other... 


Inside  storage  rooms  are  those  built  to  meet  fire  restrictive  codes  and 
feature  construction  details  such  as  a  lowered  floor,  self-closing  door, 
sprinklers,  etc. 


Further  in  the  same  Sub  Section  1910.106,  however,  pertaining  to  "Flammable 
and  Combustible  Liquid  warehouses  or  storage  buildings"  there  is  a  distinct 
opportunity  for  a  Hi-Drum  contribution: 

/  rontainers  in  piles  shall  be  separated  by  pallets  or  dunnage  where 
^  ^  necessary  to  provide  stability  and  prevent  excessive  stress  on 
container  walls. 

Certainly  the  confirming  supports  of  the  Hi-Drum  provide  all  of  this. 

A  ain  in  Sub  Section  1019.106,  a  paragraph  (9)  Housekeeping  cites: 


(iii)Z1 1  inp,  Co££  f^nimable  or  combustible  liquids  when  piled  one 

Containers  o  ghall  be  separated  by  dunnage  sufficient  to  provide 
upon  the  ot  prevent  excessive  stress  on  container  walls.  The 

stability  aa  shall  be  consistent  with  the  stability  and 

cial  instance,  the  use  of  Hi-Drums  for  proper 
Fvceot  for  the  one  sp  in  the  direction  of  safe  and  secure  storage, 

storage  of  drums  Is  was  invented  in  the  first  place, 

and  the  real  reason 


is 

of 


To  Put 
in  step  « 


simp1? ’ 

Jth  OSHA's 

storage- 


lanning  effort  involving  a  Jarke  product  or  system 
^  Ption  of  improving  the  environment  by  elimination 
\en  always  promoted  safety;  now  OSHA  stipulates  it. 


4o  iv 
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corporation  Pioneer  name  in  epoxy  coatings 


334-8  WASHINGTON  STREET  •  FRANKLIN  PARK,  ILLINOIS  60131 


Llay  19,  1972 


THE  U.S.  TREASURY  DEPARTMENT 
Pennsylvania  Ave.  at  15th  St.,  il.W. 

Y/ashington,  D.C. 

Attention:  Construction  Engineer 
Dear  Sir: 

We  will  appreciate  your  consideration  of  our  Adhcron  Epoxy  Emulsion 
Coatings  for  your  new  U.S.  Mint  at  Denver,  Colo.,  and  then  your 
directing  our  literature  to  interested  individuals  in  your  Engineer¬ 
ing  Department. 

Adhcron  Emulsion  is  a  two-component  epoxy  from  a  water  system  that 
is  without  pungent  solvent  odors  or  fire  hazard  during  application. 
It  creates  a  durable,  chemical  resistant  coating  over  all  substrates 
and  docs  not  wrinkle  or  curl  previously  painted  surfaces. 

Please  do  not  hesitate  to  request  additional  information  that  you 
may  require  on  this  or  other  Adhcron  Coatings.  '.7o  wish  to  be  of 
service. 


Very  truly  yours, 


ADHEROIT  COATINGS  CORPORATION 


J.F.  Beeglo 
President 


JFB/cg 

Enel. 


This  service  corridor  to  a  double  bank  of  laboratories  at  a 
large  midwestern  research  complex  is  representative  of  one 
of  the  many  areas  coated  with  ADHERON  EMULSION. 


The  ADHERON  EPOXY  EMULSIONS  are  widely  used  as  a  tile¬ 
like  coating  over  filled  concrete  block  but,  also,  are  proving 
to  be  an  excellent  floor  coating  because  of  their  adhesion 
and  abrasion  resistance  as  verified  by  this  corridor. 

Adheron  Emulsion  works  for  you  because  it  is  waterbase. 

The  story  of  water  base  Epoxy  Coatings 

ARCHITECTS  prefer  Adheron  Epoxy  Emulsion  because  the 
“trades”  are  not  annoyed  by  pungent  odors. 

PLANT  ENGINEERS  prefer  Adheron  Epoxy  Emulsion  because 
of  its  excellent  chemical  resistance. 

PAINTING  CONTRACTORS  prefer  Adheron  Epoxy  Emulsion 
because  it  is  pleasant  and  easy  to  apply,  even  over  previously 
painted  surfaces. 

BUILDING  MANAGERS  prefer  Adheron  Epoxy  Emulsion  be¬ 
cause  it  can  be  used  within  occupied  areas  without  personnel 
complaints. 

SAFETY  ENGINEERS  prefer  Adheron  Epoxy  Emulsion  because 
of  safety  during  application  and  conformity  to  all  air  pollution 
regulations. 

ADHERON  EPOXY  EMULSION 
MAKES  THE  TEAM  HAPPY 

nMiimmaii  ■*='-'  an— w-awaywi  in  mi  — ibm— m— hi ■■  mnmvr*emmxmm kz  ,i— i  i  j  * 

for  further  information  write 

0©afiic»GJ9  corporation  3348  Washington  Street,  Franklin  Park,  Illinois  60131 

- -  - OIO/OCI  1770 
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EPOXY  EMULSION  COATINGS 

Epoxy  Coatings  from  a  Water  System 


Adheron  Epoxy  Emulsions: 

★  Eliminate  all  solvent  odors 

★  Reduce  fire  hazard  during  application 

★  Conform  to  all  current  air  pollution  controls 

★  Eliminate  lifting  or  wrinkling  of  prior  coatings 

★  Eliminate  bleed-through  of  color  from 

previous  coating 

★  Eliminate  solvent  clean-up  by  using  warm 

water  or  cold  soapy  water 


CORPORATION 


1 


3348  Washington  Street 
Franklin  Park,  Illinois  60131 
(312)  261-1770 


The  emulsification  of  epoxies  (a  water  system  without 
toxic  solvents)  is  the  most  exciting  advancement  in 
coating  technology  since  Epoxies  were  introduced  by 
us  to  general  usage  in  the  1950’s. 

Adheron  Epoxy  Emulsions  are  the  result  of  our  pioneer¬ 
ing  in  epoxy  coatings  plus  fourteen  years  of  experimen¬ 
tation.  These  new  coatings  may  be  applied  to  most  every 
substrate  to  create  a  hard,  tough  chemical  resistant  bar¬ 
rier.  They  exhibit  excellent  adhesion  to  masonry,  steel, 
wood,  tile,  glass,  copper,  aluminum,  zinc  and  previously 
painted  surfaces. 

Adheron  Epoxy  Emulsion  Coatings  are  two  component 
systems.  The  pigmented  epoxy  emulsion  component 
looks  more  like  a  slurry  than  a  paint,  and  it  is  not  a 
coating  until  the  polyamide  curing  agent  has  been  added. 
The  addition  of  the  curing  agent  produces  an  overpow¬ 
ering  cationic  emulsification  effect  creating  a  true  water 
emulsion  of  the  resins  and  pigments.  The  blended  mate¬ 
rials  dry  first  by  coalescing,  then  by  interacting  to  form 
an  epoxy-polyamide  copolymer.  Flow  properties  are 
similar  to  a  heavy  latex  paint,  yet  the  cured  film  has  a 
Gardner  60°  gloss  of  70%.  Applied  films  of  15  mils  do 
not  sag  and  cure  without  danger  of  entrapping  water. 
The  thixotropic  nature  of  these  materials  permit  films 
to  tenaciously  adhere  to  the  surface  without  unduly 
penetrating  porous  surfaces  such  as  drywall. 


To  date  the  performance  characteristics  of  this  new 
concept  of  applying  epoxy  coatings  have  not  been  fully 
evaluated  and  determined.  Wnatherabilitv  and  durabil¬ 
ity  is  expected  to  compare  favorably  with  solvent  type 
Adheron.  Weatherometer  evaluation  confirms  the  ten¬ 
dency  to  form  a  slight  non-progressive  chalking.  The 
same  outstanding  exterior  durability  of  the  solvent-type 
appears  to  be  characteristic  of  the  Adheron  Emulsions. 

Hardness  is  much  higher  than  previously  produced  sol¬ 
vent  type  epoxy-polyamide  coatings.  This  indicates  im¬ 
pact  resistance  is  limited,  but  the  degree  of  extensibility 
is  good.  Typical  values  are  20-inch  pounds  reverse 
impact  for  a  1  mil  film  on  22  gauge  steel;  and  a  Vs  inch 
mandrel  bend. 

i 

;'iar  and  abrasion  resistance  is  very  high  and  compares 
favorably  with  other  highly  mar  resistant  coatings  such 
as  the  moisture  cured  urethanes. 

Water  resistance  is  much  higher  than  might  be  expected 
from  an  emulsion  system.  A  lV2  mil  dry  film  on  steel 
will  withstand  immersion  in  boiling  water  for  three 
days  without  blistering. 

Temperature  Service  from  — 30°F  to  250°F  on  rigid 
construction  substrate.  Adhesion  may  fail  if  tempera¬ 
ture  changes  are  rapid  and  extreme  on  metals  such  as 
aluminum,  copper  or  zinc  having  high  coefficients  of 
expansion. 

Toxicily:  Adheron  Epoxy  Emulsion  is  non-toxic  when 
dry.  Health  and  fire  hazards  are  greatly  reduced  during 
application  because  it  is  a  water  system  containing  less 
than  10%  petroleum  volatiles. 


Application:  By  brush,  roller  or  spray.  Use  a  long  nap 
roller  for  block  and  concrete.  Use  a  sponge  roller  for  a 
fine  pebble  finish  on  plasterboard  and  drywall.  Refer  to 
direction  label  for  spray  equipment  recommendations. 

Mixing:  Top-coats  and  Metal  Primers  are  blended  in  the 
ratio  of  three  parts  epoxy  emulsion  to  one  part  curing 
agent.  Blockfiller  is  blended  at  the  rate  of  one  pint  of 
curing  agent  per  gallon  of  blockfiller.  Pot-life  is  from 
four  to  six  hours  depending  on  temperature. 


Colors:  Colors,  other  than  our  forty  decorative  colors, 
may  be  created  with  universal  colorants.  Cal-Ink  Color- 
trend  colors  and  Colwell  Colorcard  Systems  are  very 
accurate.  Standardize  with  dry  blended  material;  color 
changes  with  addition  of  curing  agent  and  intensifies  as 
film  dries. 

Curing  Time:  The  Adheron  Epoxy  Emulsion  will  dry-to- 
touch  in  less  than  four  hours  depending  upon  humidity, 
temperature  and  ventilation.  The  film  will  be  print-free 
in  six  hours  but  may  have  a  residue  tack  for  twenty- 
four  hours.  Temperatures  above  7 5°F  increase  the  rate 
of  cure  and  reduce  pot-life.  Although  the  epoxy  emul¬ 
sion  cures  slowly  at  temperatures  as  low  as  35°F,  this 
is  not  advised. 


Coverage  of  various  systems: 

Application 

sq.ft./gal. 

Mil 

Thickness 

Coverage 
at  1  mil 

Cost/sq.ft. 

Application 

Latex  blockfiller 

80 

10 

800 

.055 

Epoxy  Emulsion  Blockfiller 

80 

7.5 

'  600 

.097 

Two  Topcoats  of  Emulsion 

300 

5 

730 

.073 

Technical  Data 


Fire  Rating: 

Adheron  Epoxy  Emulsion  Topcoat  4-6  mils  dry 
Flame  Spread  —  5 

Fuel  Contributed  —  0 

Smoke  Density  —  0 

Abrasion,  Taber  CS  17, 1000  grams — 101 
Washability  (TTC-535a)  500  cycles 
Fadometer  Test — 48  hours  with  no  fading 

Weatherometer— 500  hours,  slight  loss  of  gloss  and  yellowing  of  white  film 
Sward  Hardness — (3  mil  film)  46 
Impact  Test  (1  mil  film)— 20  inch/lb. 

Adhesion  (knife  test)  Satisfactory 
Flash  Point  (T.O.C.)— 175°,  material  solidified 
Water  Resistance— 3  days,  boiling  water,  no  blistering 
Tensile  Strength  (lbs./sq.in.,  10  mil  film)  2457 
Elongation  (3  mil  over  %  mandrel) — 10.7 
Gloss  (Gardner  60°)  70% 


PRICES 

FOB  our  plant 

5*s  1*s 

TINT  BASE  WHITE 

11.70 

11.95 

46  PASTEL  COLORS 

12.27 

12.52 

RED  PRIMER 

12.42 

12.67 

Trad®  &  quantity  discounts 

Architect’s  Specifications: 


M«n  f//  ndry  arT]  °nelcoat  of  Adheron  Latex  Blockfiller  shall  be  applied  at  the  rate  of  eiehtv 
sq.ft  /gallon  with  care  being  taken  to  fill  all  cavities.  Two  finish  coats  of  Adheron  Eifoxv 
Emulsi0"  m  the  designated  color  shall  be  applied  at  the  rate  of  300  sq.ft./gaIlon  Each  coa? 
shall  dry  overnight  before  the  next  coat  is  applied.  8  1 


Mrptpnnf  (Wtlareal?n?,COat  °| 'Adheron  Epoxy  Emulsion  Blockfiller  shall  be  applied  at  the 
rate  of  eighty  sq.ft./gallon  with  care  taken  to  fill  all  cavities.  Two  finish  coatsof  Adheron 
poxy  Emulsion  in  the  designated  color  shall  be  applied  at  the  rate  of  300  sq.ft./gallon  Each 
coat  shall  dry  overnight  before  the  next  coat  is  applied.  4  8 

Mof‘ 40S0  ap/re.d  Sh?p  .pcrimet  or  ''dhoron  £P°xy  Emulsion  Primer  at  the  rate 

°ftp40°f  oVn8  rwf  dA,by  tW°  finish  COats  of  Adheron  Epoxy  Emulsion  applied  at  the 

Fnnv?,f  p35°i  S-q'ft/8ai°j'  AluIm,num  and  copper  shall  receive  two  finish  coatsof  Adheron 
Epoxy  Emulsion  applied  at  the  rate  of  350  sq.ft./gallon.  °n 

0lfwn  fin-fKCCS:  «W0?dA,iuIe’  gIa4S  and  Previously  painted,  filled  and  sealed  surfaces  shall  receive 
two  finish  coats  of  Adheron  Epoxy  Emulsion  applied  at  the  rate  of  400  sq.ft./gallon. 
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Partition  Systems 


UNITED  STATES  GYPSUM 


Combine  permanent 
wail  performance 
with  flawless  beauty 
for  rapid  space 
changes 


*Reg  U  S  Pat  Off. 


Ultrowfill: 

extra-sturdy 

for  top-quality  “feel” 


Exceptionally  solid  and  inherently  stronger,  the 
panels  of  ULTRAWALL  Movable  Partitions  are  a  full 
3/4-in.  thick,  not  just  1/2  or  5/8-in.  like  so  many 
partition  panels.  Result:  satisfying  "thump”, 
massive  “feel"  and  unyielding  rigidity  in  completed 
partitions.  All  this,  plus  the  ability  to  capably 
handle  both  immediate  space  needs  and  changing 
requirements  -beautifully  and  economically. 

ULTRAWALL  Partitions  offer  a  wide  choice  of 
features  in  bank  rail,  cornice  or  ceiling  height 
installations.  These  non-load  bearing  assemblies 
provide  broad  flexibility  in  economy  and 
performance. 

Versatile  ULTRAWALL  presents  a  smooth,  finished 
look  without  exposed  studs,  battens  or  fasteners . . . 
gives  new  freedom  to  plan,  control  and  enhance 
interiors . .  .provides  earlier  completion  and 
occupancy  in  new  construction, . .  quick, 
economical  relocation  of  walls  and  utilities  in 
existing  buildings. 

Before  you  decide  on  your  next  partition,  look  at 
the  many  reasons  in  favor  of  ULTRAWALL 
Partition  SystemsI 

ULTRAWALL  Partition  construction  covered  by  U  S  Patent 
No  3/)27«60S.  other  patent*  pending 

CopyngHr  T97«  Urote<f State*  Gypsum  Company 


Appearance 

Structural  attachments  are  concealed,  no  battens  are 
used,  and  panels  are  flush  to  present  the  clean, 
smooth  appearance  of  a  permanent  partition 
Decorative  prefinished  vinyl  surfaces  in  27  standard 
colors  in  live  elegant  pattern  groupings  add 
distinction  and  beauty— give  complete  freedom  to 
control  the  tone  and  atmosphere  of  building  interiors 
A  feeling  of  spaciousness  is  achieved  with 
easily-installed  glazing  elements 


fa/t  Comfort  A 

lA/tallotion  Privacy 


The  secret  of  speedy  assembly  lies  in  the  simplicity 
of  the  specially  engineered  ULTRAWALL  gypsum 
panels  and  components  Prefinished  panels  and  trim 
mean  the  partition  is  completed  as  it  is  installed -no 
backtracking  is  necessary -the  job  can  be 
completed  days  sooner  ULTRAWALL  is  one  of  the 
fastest-installing  partitions  available- movable  or 
fixed1  The  result  is  earlier  occupancy,  lower 
in-place  costs 


All  ULTRAWALL  Systems  have  sound  ratings  of  40 
STC  or  above  The  Standard  ULTRAWALL  Assembly, 
with  THERMAFIBER*  Sound  Attenuation  Blankets  in 
the  wall  cavity,  offers  a  47-48  STC  rating  -  40-42  STC 
without  blankets  depending  upon  the  type  of  stud  A 
special  50  STC  wall  is  available  where  codes  require 
or  where  needed  for  maximum  privacy 

•fieg  us  Pal  on 


fafoty 

All  components  are  noncombustible  Ceilmg- 
height  assemblies  carry  a  1-hour  fire  rating  No 
special  panels  or  extra  materials  needed 
ULTRAWALL  Partitions  assure  protection  whether 
or  not  required  by  codes  Two-hour  rating 
available  with  slight  modification 


economy 

Simplicity  and  speed  of  the  system's  installation 
can  give  m-place  costs  comparable  to,  and 
sometimes  less  than  a  decorated  fixed  partition 
Relocation  costs  are  a  fraction  of  the  expense  of 
changing  a  fixed  partition.  There's  no  waste,  no 
debris  to  clean  up 


The  same  ULTRAWALL  simplicity  and  speed  provided 
initially  make  relocation  of  partitions  quick  and 
economical  -  providing  easier  movability  Partition 
components  are  salvageable  and  reusable  Panels 


A«e//ibility 

ULTRAWALL  provides  accessibility  where  needed  to 
suit  specific  building  requirements -independently 
removable  panels  without  loss  of  security  and  as 
economically  as  desired  Plus  your  choice  of  erecting 
one  side,  then  completing  the  other  side  when  ready 


Unistrut  Western  Inc. 

601  South  Jason  Street 

Denver,  Colorado  80223 

Phone;  (303)  733-5535 

UltPfiLUflLL 

Partition  Systems 

UNITED  STATES  GYPSUM 

Combine  permanent 
wall  performance 
with  flawless  beauty 
for  rapid  space 
changes 

UNITED  STATES  GYPSUM 

101  South  Wacker  Dnve.  Chicago.  Illinois  60606 

| 

we-iaa^^-”  p..*«i.nusA 

•flag  US  Pa  CM 

_ 

the  new  pre-weathered 
architectural  sheet  metal 

BALL  METTAL  &  CHEMICAL 

DIVISION  OF  BALL  CORPORATION 

GREENE VH  ,1  ,E,  TENN.  37743 
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DATE: 


June  l4,  1974 


UNITED  STATES  OF  AMERICA 
GENERAL  SERVICES  ADMINISTRATION 

Region  8 


REPLY  TO 
ATTN  OF: 


Construction  Management  Division  -  8PC 


Denver  Federal  Center 
Denver,  Colorado  80225 


subject:  Project  No.  N-C0-72-600 

New  Denver  Mint 


Prank  Rhea^-^ 

DMJM  -  Phillips* Reister,  A-E 

PCJ  -  Joe  Shields 

PCJL  -  Alex  Papademetrius 

8A  -  Mike  Norton 

8P  -  Jack  Packard 

8L  -  John  Mathews 

8PG  -  Andy  Anderson 

8PR  -  Ben  Reed 

8PB  -  George  Moore 

8?C  -  Jerry  Hillenburg 


The  project  number  for  the  new  Denver  Mint  project  has  been 
changed  from  72-124  to  N-C0-72-600. 

It  is  requested  all  correspondence  concerning  the  new  Mint  be 
identified  as  follows: 


Project  No.  N-C0-72-600 
New  Denver  Mint 


Subsequent  to  the  award  of  the  numerous  contracts  anticipated 
under  this  project,  the  appropriate  contract  number,  when 
known,  should  be  used  in  lieu  of  the  above  noted  project 
number. 


DAVID  L.  GESS 
Project  Director 
New  Denver  Mint 


Keep  Freedom  in  Your  Future  With  U.S.  Savings  Bonds 


OPTIONAL  FORM  NO.  \ n 
MAY  UC  KMT  ION 
(  A  r  PMH  (41  CI*m)  101-U.6 


UNITED  STATES  GOVERNMENT 


Memorandum 


i* 


TO  :  Frank  H.  MacDonald 


FROM 


Alan  J.  Goldman^” 
/Frank  H.  Idle  a 


SUBJECT:  Capacity  of  the  New  Denver  Mint 


date:  September  20,  1972 


The  following  table  outlines  the  planned  capacities  of  the  new 
Denver  Mint  based  on  5  days  per  week,  240  days  per  year,  2  shifts 
P ~r  day  except  in  the  Melting  and  Casting  Area  which  is  to  be 
operated  3  shifts  per  day.  Volumes  are  expressed  in  terms  of  number 
of  pieces  assuming  that  pennies  will  account  for  approximately 
85-90%  of  the  output.  Pennies  account  for  approximately  75%  of  the 
Bureau  of  the  Mint's  total  domestic  coin  production.  Since  the 
cladding  facility  is  located  in  Philadelphia,  the  latter  will 
specialize  in  clad  coins  and  Denver  will  specialize  in  pennies. 


Initially 
equipped  for: 

Melting  and  Casting  10.5  billion 

Strip  Production  10.5 

Blanking  through  Coining  7.7 


Floor  Future  building  mod.  or 
space  for:  expansion  required  for: 


15.7  billion 
11.0 
11.0 


21  billion  * 
21  ** 

21  *** 


*  Expansion  for  additional  melt  make-up  and  storage  -  Estimated 
cost:  .less  than  $1  million. 

**  Increased  cold  rolling  facilities.  Hot  rolling  equipment  will  be 
adequate  at  the  outset  to  support  this  level  of  production. 
Estimated  cost:  $1-1.5  million. 

***  Estimated  cost:  $3-4  million. 


Note  that,  without  any  building  expansion,  coining  capacity  may 
be  increased  to  approximately  15  billion  pieces  per  year  by  producing 
3  shifts,  5  days  per  week.  Strip  production  can  be  supplemented  by 
purchased  strip  as  an  alternative  to  building  expansion. 


AJG:sol 


v  v  -i 


St  10- 104 


Buy  U.S.  Savings  Bonds  Regularly  on  the  Payroll  Savings  Plan 


NEW  DENVER  MINT 
PROPOSED  CRITERIA 


February  7,  1973 


I.  MISSION  (1980) 

A.  Produce  7.7  billion  domestic  coins  per  year  ranging  in 
denomination  from  Id  through  $1.  The  estimated  total  1980  require¬ 
ment  is  12.6  billion  coins  per  year. 

B.  Produce,  package  and  distribute  35  million  proof  coins  and 
medals  per  year. 


II.  CONCEPT 


The  mint  will  perform  essentially  all  functions  involved  in  the 
production  of  coins  and  medals,  starting  with  the  receipt  of  virgin 
metal  and  scrap  returns,  and  proceeding  through  the  flow  process  steps 
to  the  production,  storage  and  shipment  of  finished  coins  and  medals. 

Necessary  administrative  and  production  support  space  and  facilities 
are  to  be  included  in  the  mint,  including  the  accommodation  of  public 
visitors. 


February  7,  1973 

NEW  DENVER  MINT 
PROPOSED  CRITERIA 


III.  PRODUCTION  PARAMETERS  -  ANNUAL  BASIS  (1980) 

A.  Domestic  Coin  Production  (Pieces) 


lq  -  6,780,000,000 
5q  -  450,000,000 
lOq  -  160,000,000 
25c  -  80,000,000 


50c 

$1 

Other  Coins 


40,000,000 

40,000,000 

120,000,000 


Total  7,670,000,000 


B.  Proof  Coins  and  Medals 


35,000,000 


C.  Foreign  Coins 

No  identified  capacity  -  will  be  handled  on  individual  case 
basis  consistent  with  available  capacity  and  other  production  require¬ 
ments  . 


D.  Melting  and  Casting 

Produce  ingots  required  for: 

9  billion  bronze  lq  coins. 

1.5  billion  cupro-nickel  5q  coins. 

Provide  building  space  for  50%  expansion. 

E.  Strip  Preparation 

Produce  strip  required  for: 

9  billion  bronze  lq  coins. 

1.5  billion  cupro-nickel  5q  coins. 

No  bonding  mill  -  space  for  future  addition,  if  required. 

F.  Blank  Preparation  and  Coining 

Produce  blanks  and  coins  as  per  figures  in  A  above  -  7.67 
billion  total. 


Floor  space,  utilities  and  services  to  provide  for  expansion 
to  9  billion  lq  pieces  and  1.5  billion  5q  pieces  -  10.94  billion  total. 

G.  Shift  Basis 


Two  shifts  per  day,  5  days  per  week,  240  days  per  year,  except 
melting  and  casting  will  be  operated  three  shifts  per  day. 


February  7,  1973 

NEW  DENVER  MINT 
PROPOSED  CRITERIA 


IV.  GENERAL  PLANNING  FACTORS 

A.  Separate  buildings,  or  separate  areas  for: 

1.  Melting,  casting,  hot  rolling  and  surface  milling 

2.  Strip  finishing,  blanking,  coining,  storage  and  shipment 

3.  Proof  coining 

4.  Administrative  and  support  functions 

...  B!  .Productlon  concept  based  on  single  story  sequential  flow 
with  minimum  vertical  movement  of  production  materials. 

,  nC*  -trtaS.f°r  rolling’  blanking  and  coining  will  be  isolated 
and  provided  with  noise  depressants. 

of  1970.  FaClllty  mUSt  comP1y  wifch  Occupational  Safety  and  Health  Act 

E.  Facility  must  comply  with  local,  state  and  federal  laws  and 

alr  and  P0UutiOn  “ 

F.  Facility  will  be  planned  for  maximum  reasonable  expandability. 

alio  Gf  Surga  st°rag?  wiU  be  provided  between  various  operations  to 
allow  for  production  interruptions. 

9,n  -  Parking  wJ1i1  be  Provided  for  450  employee  automobiles 

260  visitor  automobiles. 


and 


February  7,  1973 


NEW  DENVER  MINT 

APPROXIMATE  BUILDING  SPACE  REQUIREMENTS 


Function 

Square  Feet 

Strip  Production  Facility 

194,000 

Coining  Facility 

228,000 

Proof  Coining 

18,000 

Administration  and  Production 
Support 

180,000 

TOTAL 

620,000 

FUNDING  OBLIGATION  -  BY  FISCAL  YEAR 
PLANNING  SCHEDULE  -  NEW  DENVER  MINT 


Cost  Element 

1973 

1974 

1975 

1976 

1977 

1978 

FY  1979 

SITE 

Acquisition 

Development  Work 

1.50 

0.80 

ARCHITECT -ENGINEER 

Criteria  Development 

Production  Process  Design 

Site  Development  Dwgs . 

Facility  Bldg.  Design 

Final  Facility  Be sign 

Equipment  Specs .  and  Survey 
Equipment  Potential 

Equipment  Procurement,  Bid 
Review,  Installation  Dwgs . 

0.06 

0.30 

0.12 

1.44 

0.08 

0.20 

1-25 

BUILDING  (s) 

Construction  Cost 

21.60 

EQUIPMENT 

Equipment  Cost 

Equipment  Installation  Cost 

14.25 

3.50 

0.25 

5.00 

CONSTRUCTION  MANAGEMENT 

Construction  Supervision 
Equipment  Inst.  Supervision 

1.00 

0.60 

START-UP  AND  RUN-IN 

0.60 

RELOCATION  AND  TRANSITION 
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February  7,  1973 


NEW  DENVER  MINT 

HISTORY  AND  SEQUENCE  OF  ACTIVITIES 

I .  AUTHORIZATION 


Public  Law  88-102,  approved  August  20,  1963  (31  U.S.C.  291-294), 
authorized  the  construction  and  equipping  of  buildings  required  in 
connection  with  the  operations  of  the  Bureau  of  the  Mint.  Authority 
for  a  mint  at  Denver  is  contained  in  31  U.S.C.  261. 

II.  APPROPRIATIONS 

FY  1972  -  $1,500,000  for  site  acquisition 

FY  1973  -  $2,000,000  for  architect-engineering  services 

III.  SEQUENCE  OF  ACTIVITIES 
A.  Completed  Actions 

Prior  to  FY  1972  -  Studies  regarding  coinage  requirements, 
management  study  of  new  Denver  Mint,  Case  Study  of  Philadelphia  Mint, 
study  concluding  that  Denver  is  optimum  location  for  new  mint. 

During  FY  1972  -  Development  of  criteria  for  mint  and  for  site, 
liaison  with  Denver  and  Colorado  officials  regarding  site,  site  survey 
by  GSA,  preliminary  site  selection  by  Treasury,  screening  of  architect- 
engineer  design  firms,  completion  (in-house)  of  preliminary  industrial 
process  layouts  including  development  of  specific  equipment  criteria 
and  design  scope  of  services. 

July  7,  1972  -  Announcement  by  GSA  of  selected  A-E  firm. 

August  4,  1972  -  Draft  Environmental  Impact  Statement  issued. 

September  -  December  1972  -  Further  consultations  with  Denver 
Mayor  regarding  site. 

December  1972  -  Denver  City  Council  approves  Mayor's  program 
for  site  acquisition  by  the  City. 

January  1973  -  GSA,  Treasury  and  City  working  on  formal  agree¬ 
ment  for  site  acquisition. 


February  5,  1973  -  Final  Environmental  Impact  Statement  issued. 


February  7,  1973 

NEW  DENVER  MINT 

HISTORY  AND  SEQUENCE  OF  ACTIVITIES 

III.  SEQUENCE  OF  ACTIVITIES  (cont'd.) 

B.  Future  Actions 

July  1,  1973  -  A-E  start  design. 

October  1974  -  Procurement  contracts  for  major  process  equipment. 
January  1975  -  Start  site/building  construction. 

April  1976  -  Start  equipment  installation. 

January  -  April  1978  -  Complete  buildings/equipment  installation. 
April  1978  -  July  1979  -  Start-up,  relocation  and  transition. 

July  1,  1979  -  New  Denver  Mint  fully  operational. 


MINTING  CENTS 


+  □ 


95% 

COPPER 


RAW  MATERIALS  MIXED 


BLANKS  PUNCHED 
OUT  OF  STRIP 


tgjsK 


PIECE  OF  A  FINAL  STRIP 


-vo  -o 


^yf^TTy\ 

TUMBLED  POLISHED)  WASHED  CENTRIFU DALLY  DRIED 


can  be  used  interchangeably  with  them  in  coin-operated 
machines.  The  silverless  coins  are  9.3%  lighter  than  their  90% 
silver  counterparts. 

Mint  Marks 

The  Coinage  Act  of  1965  specified  that  no  mint  marks 
would  be  authorized  for  five  years.  Late  in  1967,  however, 
Congress  authorized  an  early  resumption  of  their  use,  and 
they  reappeared  on  our  regular  coinage  in  1968. 

How  Coins  are  Made 

The  first  step  in  the  minting  of  coins  is  the  production  of 
strips  of  the  appropriate  alloys  of  the  proper  thickness.  The 
production  of  strips  and  subsequent  operations  in  the  mint¬ 
ing  of  cents  are  graphically  shown  on  the  following  page. 
The  production  of  strips  for  nickels  is  the  same,  except  that 
the  metals  melted  together  in  the  crucible  are  copper  and 
nickel  in  the  proportions  of  75  to  25.  In  the  case  of  strips  for 
clad  dimes,  quarters,  halves,  and  dollars,  the  three  layers  are 
produced  separately,  then  fused  together.  The  strips  are  then 
fed  into  blanking  presses.  These  presses  cut  round  blanks 
(planchets)  of  the  approximate  size  of  the  finished  coin.  The 
blanks  are  run  through  annealing  furnaces  to  soften  them; 
next  through  tumbling  barrels  or  rotating  cylinders  containing 
chemical  solutions  which  clean  and  burnish  the  metal;  then 
they  are  washed  and  put  into  drying  machines. 


The  blanks  then  go  to  the  milling  or  “upsetting”  machines, 
which  produce  the  raised  or  “upset”  rim. 

Next  is  the  important  operation  of  the  stamping  or  coining 
press.  The  blank  is  held  firmly  in  place  by  a  ring,  or  collar, 
as  it  is  struck  under  tremendous  pressure;  for  example, 
one-cent  pieces  require  about  40  tons  of  pressure,  the  larger 
coins  require  proportionately  more.  Upper  and  lower  dies 
stamp  the  design  on  both  sides  of  the  coin  at  the  same  time. 
Grooves  inside  the  ring  holding  the  blank  form  the  “reeding” 
or  ridges  on  the  rim  of  finished  coin. 

The  productive  capacity  of  the  Mints  has  been  greatly 
expanded  in  recent  years.  This  fact,  plus  the  large  existing 
stocks  of  coins,  indicates  there  is  virtually  no  chance  of  a 
coin  shortage  in  the  foreseeable  future. 
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UNITED  STATES  GOVERNMENT 

Memorandum .. 

* 

TO  :  Dr.  Alan  J.  Goldman 

Assistant  Director  for  Technology 

4 

FROM  :  James  R.  McGee 

Chief,  Security  and  Safety 

subject:  Criterion  Review- -New  Denver  Mint 


date:  August  6,  1973 


Concerning  section  3e  of  the  Scope  for  the  Design  of  the  New 
Denver  Mint  (Design  for  a  security  system),  consideration  should  be 
given  to  designing  a  security  and  fire  protection  system  compatible 
to  a  computer  system  (such  as  a  Systems  7).  All  interior/exterior 
alarms,  circuitry,  etc.  could  be  controlled  by  the  computer/console. 

Provisions  should  be  made  for  regular  power,  standby  and  emer¬ 
gency  power;  this  power  to  provide  for  lights,  alarms,  electronic 
doors,  etc. 

Planning  should  also  include  electronic  card  access  control 
into  sensitive  areas.  This  access  should  be  compatible  with  the 
computer  controlled  system. 

Naturally,  as  covered  in  the  Planning  Criteria  Document,  all 
equipment,  material,  supplies,  etc.  must  comply  with  existing  OSHA 
standards . 

In  planning  for  Vault  construction,  consideration  should  be  given 
to  installing  telephones  for  emergency  use  in  the  Vaults. 

I  would  also  like  to  review  the  Architect-Engineer's  designs  for 
a  security  and  fire  system  prior  to  implementation. 


cc:  Mr.  F.  H.  MacDonald  -  Washington 
"  Frank  Rh  •^--''Denver 
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Buy  U.S.  Savings  Bonds  Regularly  on  the  Payroll  Savings  Plan 


THE  DEPARTMENT  OF  THE  TREASURY 

WASHINGTON,  D.C.  20220 

September  14,  1972 


OFFICE  OF 

DIRECTOR  OF  THE  MINT 


Mr.  Nicholas  G.  Theodore 
Superintendent 
United  States  Mint 
Independence  Mall 
Philadelphia,  Pennsylvania  19106 

Dear  Mr.  Theodore: 

Accompanying  this  letter  are  several  copies  of  the  detailed 
criteria  and  proposed  plant  layout  drawings  for  the  new  Denver 
Mint.  This  material  has  been  prepared  for  presentation  to  the 
Architect/ Engineering  firm  which  will  work  on  the  project. 

The  team  which  has  prepared  this  material  would  appreciate 
if  the  following  members  of  your  staff  would  review  the  material 
for  the  purpose  of  suggesting  improvements:  S.  Rosenbaum,  M. 
Henry,  F.  Breen,  A.  Leone,  J.  Keller,  D.  Rubolino. 

In  three  or  four  weeks.  Dr.  Goldman  will  discuss  the 
material  at  the  Philadelphia  Mint  and  suggestions  will  then  be 
communicated  to  the  Project  Manager,  Frank  Rhea. 

Thank  you  for  your  assistance. 


Director  of  the  Mint 
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September  8,  1972 


Dr.  Alan  J.  Goldman,  Asst.  Director  for 
Technology 

Frank  W.  Rhea,  Facilities  Project  Manager 


New  Denver  Mint 


1.  Attached  are  copies  of  the  revised  papers  for  the  new  Mint.  As 
we  discussed  earlier,  the  differences  are  so  minor  that  it  is  not 
worthwhile  at  this  point  to  redo  the  drawings. 

2.  My  proposed  distribution  (which  I  request  you  handle)  of  these 
sets  is: 

2  -  Director's  Office 

2  -  Dr.  Goldman 

1  -  George  Ambrose 

4  -  Philadelphia  Mint  (with  drawings) 

3.  The  nine  sets  are  in  two  envelopes  which  you  probably  will  not 
receive  at  the  same  time. 
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Memorandum : 
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prom  : 
subject: 


A.  J.  Goldman 


OFFICE  OF 
SUPERINTENDENT 

U.  S.  MINT  AT  DENVER 


New  Denver  Mint  Layout  Drawings 


The  preliminary  plant  layout  drawings  prepared  under  your 
direction  certainly  reflect  a  great  deal  of  thought  and  effort. 
Please  convey  my  compliments  to  all  whose  efforts  are  reflected  in 

cfic  G r qW "i  Pi 93  • 

I'd  like  the  following  comments  to  be  considered: 

1.  The  scrap  baler  will  require  an  area  of  at  least 
30  ft.  x  50  ft.  rather  than  the  minimal  area 
shown  in  the  Strip  Production  Facility  print. 

For  ease  of  materials  handling,  I  would  reconmend 
that  it  be  placed  adjacent  to  the  melt  make-up 
area.  It  will  be  used  to  compact  scrap  generated 
in  slitting,  blanking  and  coil  milling-all  of 
which  will  be  delivered  back  to  the  make-up  area. 

2.  The  coil  milling  (scarfing)  machine  will  probably 
require  an  area  approximately  50%  longer  than  is 
indicated  on  the  Strip  Production  Facility  print. 

In  addition,  equipment  for  chip  removal  will 
necessitate  increasing  the  width  of  the  area  con¬ 
siderably  (50-75%).  I  would  recommend  that  the 
coil  milling  operation  be  moved  out  from  under  the 
balcony  and  that  an  enclosed  separate  room  be 
located  under  the  balcony  for  the  very  noisy  chip 
removal  operation. 

3.  The  men's  shower  facility  shown  in  the  Strip  Pro¬ 
duction  Facility  print  ought  to  be  adjacent  to  the 
melting  and  casting  area,  if  possible,  since  these 
men  will  be  using  it  most  frequently. 

4.  American  Brass  finds  that  having  a  roll  grinding 
unit  adjacent  to  the  hot  rolling  area  is  very  con¬ 
venient  since  the  largest  and  heaviest  rolls  are 
used  on  the  hot  mill.  Transporting  hot  mill  rolls 
to  the  machine  shop  building  is  not  a  very  major 
inconvenience,  but  Duane  Sjaardema  should  consider 
whether  the  work  load  justifies  having  one  roll 
grinding  unit  in  the  hot  mill  area;  If  so,  space 
must  be  provided. 
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5.  I  see  no  provision  for  a  bag  house  (small  separate 
building  behind  melting  area)  which  will  be  useful 
for  exhaust  gas  pollution  control. 

6.  The  analytical  facilities  should  be  located  closer 
to  the  area  which  requires  the  most  rapid  service- 
the  casting  area,  \ 

7.  The  hot  line  spray  box  length  should  be  increased 
by  50%  to  avoid  having  to  slow  down  on  the  last 
pass  to  get  adequate  cooling.  The  latter  is  a 
problem  at  both  01 in  and  American  Brass.  In 
addition,  a  shear  should  be  located  near  the  up- 
coiling  end  of  the  hot  line. 

8.  The  coil  storage  area  in  front  of  the  cold  rolling 
mills  is  not  very  generous.  If  one  of  the  three 
rolling  mills  or  preheat  furnace  is  down  for  re¬ 
pair,  the  coining  area  will  be  starved  of  material 
in  less  than  one  week.  I  would  suggest  that  this 
storage  area  be  tripled. 

9.  •  If  we  buy  a  two  stand  tandem  mill  for  intermediate 

cold  breakdown,  the  room  provided  for  cold  mill 
electricals  may  be  inadequate.  We  probably  should 
consider  approximately  5-7,000  square  feet,  espec¬ 
ially  if  we  use  x-ray  gaging  to  automatically  con¬ 
trol  our  mill  screws  and  reel  tensions.  You 
probably  noticed  that  at  American  Brass,  the  elec¬ 
tricals  to  control  their  four  stand  tandem  mill  oc¬ 
cupied  an  area  five  times  that  of  the  mill  itself. 

10.  I  notice  no  provision  for  penny  line  automation  in 
the  coining  area.  The  line  in  Philadelphia  has 
worked  well  and  we  should  consider  automating  a 
fraction  of  the  area  from  blank  annealing  through 
upsetting  and  coining.  Perhaps,  half  the  presses 
should  not  be  automated  in  order  to  retain  flexi¬ 
bility. 

11.  Space  should  be  provided  in  the  press  area  for 
several  coin  face  inspectors  such  as  you  saw  at 
AMF.  Ideally,  we  should  have  one  automatic  inspec¬ 
tion  machine  at  each  press  at  which  major  coinage  (254, 
504,  $1)  is  being  struck.  At  the  present  time,  the 
available  inspection  equipment  does  not  operate  at 
speeds  which  are  compatible  with  coining  speeds; 
however,  this  may  change  in  the  future.  I  would, 
therefore,  suggest' that  area  be  provided  around  15% 

of  the  presses  for  automated  coin  inspection  equip¬ 
ment.  Inspection  equipment  will  probably  occupy 
11/2-2  times  the  area  of  the  press  it's  serving. 
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12.  In  your  calculations  of  equipment  capacity  to  match 
the  required  outputs  listed  in  our  production 
criteria,  was  an  equipment  downtime  of  approximately 
25%  used?  This  is  01  in ' s  average  for  normal  and 
emergency  maintenance  work,  time  lost  for  breaks, 
lunch,  shift  changes,  etc. 

13.  The  coin  press  area,  in  general,  could  be  increased 
by  20-30%  to  accommodate  work  benches  for  die 
setters,  oil  barrels,  small  enclosures  for  foremen's 
desks,  etc. 


14.  In  the  future,  we  will  be  using  Federal  Reserve 
Board  pallets  to  store  coin  bags.  The  pallets  are 
40"  x  26"  x  20"  high  (29"  if  retractable  legs  are 
down)  and  will  hold  70  penny  bags,  60  nickel  bags, 
and  50  bags  for  the  other  denominations.  An  in¬ 
ventory  of  four  to  five  billion  pieces  would  be  de¬ 
sirable,  according  to  the  Assistant  Director  for 
Production,  if  the  required  vault  space  can  be  pro¬ 
vided.  This  is  a  major  increase  from  the  45  day 
requirement  stated  in  the  original  criteria. 


15. 


We  should  consider  providing  small  lunch  rooms 
(such  as  you  now  have)  in  both  the  Strip  and  Coin¬ 
ing  buildings. 


Many  of  the  above  comments  argue  for  additional  space. 
After  you've  had  an  opportunity  to  discuss  this  memo  with  your 
colleagues,  a  calculation  of  additional  square  footage  would  be 
in  order. 


In  any  case,  feel  free  to  disagree  with  any  of  the 
comments. 


cc:  Mrs.  B.  Higby 
F.H.  MacDonald 
F.H.  Rhea _ 
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Memorandum, 


TO 


Denver  Mint  Personnel  * 


date:  March  14,  1972 


FROM 


H.  Frost,  Jr. 


subject:  Design  criteria  for  new  Denver  Mint 


We  have  completed  and  turned  into  the  Bureau  a  space  survey. 
Doing  this,  we  have,  in  a  general  way,  collected  a  lot  of 
data  and  placed  it  on  drawings.  It  is  now  necessary  for  us 
to  continue  our  efforts  in  more  detail,  in  order  to  complete 
our  presentation  of  design  criteria  as  indicated  in  our  memo 
of  January  7  to  the  Bureau.  Our  first  item  should  be  formu¬ 
lation  of  data  for  the  basic  flow  diagram. 

In  order  to  reemphasize  the  requirements  of  specific  pro¬ 
cess  data,  listed  here  is  a  general  breakdown  of  points 
required. 

1.  Brief  description  of  machine  or  area  of  specific 
operation.  Its  function,  feed  setup,  and  discharge  arrange¬ 
ments.  Statement  of  new  purchase  or  transfer  from  existing 
Denver  Mint. 

2.  Capacity  in  pounds  or  tons  per  hour,  or  units  per 
hour. 

3.  Power  requirements,  including  switch  gear. 

4.  Water  and/or  gas  requirements. 

5.  Space  requirements,  both  horizontal  and  vertical 
(close  estimate) ,  and  the  weight  of  equipment  involved. 

6.  Manufacturer's  name  and  serial  number  if  possible. 

7.  Storage  or  surge  arrangements,  or  requirements  used 
for  both  feed  and  discharge. 

8.  Equipment  down  time  for  maintenance,  and  necessary 
special  tools  and  materials  that  must  be  on  hand. 
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9.  Recognition  of  any  and  all  noxious  problems  and 
their  solutions,  i.e.,  noise,  fumes,  heat,  dust,  etc. 

10.  General  statement  of  relationship  to  other  units 
such  as  common  utilities,  safety  hazards,  necessary  light¬ 
ing,  ventilation  -  in  other  words,  any  information  that 
may  help  and  point  toward  better  overall  design. 

We  have  taken  the  liberty  of  marking  in  red  pencil  on  our 
space  study  drawings  a  numbered  list  of  items  that  go  into 
the  basic  flow  diagram. 

The  following  is  the  list  and  the  number  we  are  giving  to 
a  particular  item.  Each  item  will  have  to  have  its  ten 
specific  process  data. 

1.  Storage  area:  virgin  metal,  primarily  delivery 
and  scrap  storage. 


2. 

Make-up  room  including  shears  and  scales. 

3. 

Melting  furnaces. 

4. 

Holding  furnaces. 

5. 

Casting  machines. 

6. 

Elevators  and  cranes  needed  for  the  melting  area. 

7. 

Salvage  melting  area. 

8. 

Furnace  rebuilding  area. 

9. 

Easy  down  and  conveyor  for  handling 

cast  slabs. 

10. 

Ingot  cutoff  saw. 

11. 

Ingot  weight  scale. 

12. 

Ingot  storage  area  including  gantry 

slab  stacker. 

13. 

Reheat  furnace  and  conveyor  transfer 

system. 

14. 

Ingot  roll  conveyor. 

15. 

Breakdown  roll. 

16. 

80  ft.  spray  cooler. 
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17.  Ingot  trimming  shear. 

18.  Primary  roll  upcoiler. 

19.  Torrington  scarfing  mill  including  uncoiler  and 
upcoiler. 

20.  Coil  storage  area  including  scales  and  scrap  paper. 

21.  Overheat  crane  system  for  hot  rolling  area. 

22.  Intermediate  rolling  mill  including  uncoilers  and 
upcoilers . 

23.  Finished  rolling  mill  including  uncoilers  and  up¬ 
coilers  . 

24.  Slitting  mill  including  uncoilers  and  upcoilers. 

25.  Coil  storage. 

26.  14  blanking  presses. 

27.  Blank  storage  area. 

28.  8  drum  and  annealers. 

29.  Blank  storage  area. 

30.  12  upset  mills. 

31.  Upset  blank  storage  area. 

32.  110  coining  presses. 

33.  6  inspection  tables. 

34.  20  count  and  bag  machines  including  coin  weighing 
scales . 


35.  Count  and  review  storage  area. 

36.  Storage  vaults  including  elevators. 

37.  Loading  dock  and  process  area. 

38.  Cranes  and  handling  equipment  for  coining  area. 
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In  describing  the  various  numbered  areas  and  machines,  the 
ten-point  outline  will  serve  as  a  guide. 

Mrs.  Grapin  is  available  for  any  stenographic  help  needed. 


HP: edg 

cc:  Dr.  Alan  J.  Goldman 

Superintendent 
Deputy  Superintendent 
Project  Engineer's  Files 
*  W.  Darlington 
R.  Folsom 
J.  Johnson 
R.  Lord 
F.  Miller 
H.  Neal 
H.  Riddick 
D.  Sjaardema 
A.  Vaitaitis 


THE  DEPARTMENT  OF  THE  TREASURY 

WASHINGTON.  D.C.  20220 


OFFICE  OF 

director  of  the  mint  December  30,  1971 

AIR  MAIL 


Dr.  Hildreth  Frost 
Ass aye r 

United  States  Mint 
Colfax  and  Delaware  Streets 
Denver,  Colorado  80204 

Dear  Dr.  Frost: 

Recent  discussions  which  I  have  had  with  colleagues  in  the 
metals  industry  have  made  me  cognizant  of  serious  attempts  by 
state  and  local  governments  to  improve  safety  and  environmental 
standards  in  the  metals  industry.  On  the  plant  visits  which 
will  be  made  by  the  New  Denver  Mint  project  team,  I  would 
suggest  that  an  attempt  be  made  to  obtain  up-to-date  information 
on  scrubber  systems  in  the  melting  and  casting  areas,  noise 
control  considerations  in  plant  and  equipment  design,  etc.,  so 
that  the  New  Denver  Mint  is  planned  with  these  considerations  in 

mi  nd . 


I  have  made  a  contact  at  Revere  Copper  and  Brass.  They 
semi-continuously  cast  a  41  inch  wide  ingot  which  is  probably 
the  widest  in  the  copper  industry.  I  shall  try  to  arrange  a 
visit  to  their  plant  in  Rome,  New  York  during  January  and  will  be 
in  touch  with  you  on  the  details  of  the  visit. 

Sincerely, 


Alan  J.  Goldman 

Asst.  Director  for  Technology 


cc:  Betty  Higby 

Charles  Miller 
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THE  DEPARTMENT  OF  THE  TREASURY 

WASHINGTON.  D.C.  20220 


OFFICE  OF 

DIRECTOR  OF  THE  MINT 


December  l4,  1971 


Mrs .  Betty  Higby 

Superintendent  *■ 

United  States  Mint 

Colfax  and  Delaware  Streets  * 

Denver,  Colorado  80204 

Dear  Mrs.  Higby: 

On  his  visit  with  you  during  the  week  of  November  8,  the  Deputy 
Director  briefly  discussed  our  New  Denver  Mint  -  Organization  Plan 
for  Criteria  Development.  Mr.  MacDonald  further  indicated  our  need 
to  proceed  immediately  on  the  development  of  preliminary  criteria. 

We  are  now  implementing  the  Organization  Pian  for  Criteria 
Development  and  Plan  to  proceed  immediately  on  the  task  at  hand.  In 
consonance  with  this  action,  the  assignment  of  personnel  to  major 
areas  of  responsibility  is  made  as  follows: 

•  Until  such  time  as  a  Project  Manager  is  assigned  to  the 
New  Denver  Mint  project,  Dr.  H.  Frost,  Jr.  is  desig¬ 
nated  Technical  Coordinator  (Project  Engineer).  This 
action  is  in  accordance  with  our  previous  discussion 
and  your  desire.  He  will  report  to  this  office  through 
the  Assistant  Director  for  Technology,  Alan  J.  Goldman. 

•  Denver  Mint  Division  Managers  and  Engineering  Coordi¬ 
nators  as  delegated  to  specific  areas  of  responsibility 
on  the  organization  plan  are  assumed  acceptable  to  you. 

It  is  not  our  intent  to  build  inflexibility  into  the 
plan,  however  we  feel  strongly  that  both  the  Division 
Manager  and  the  Engineering  Coordinator  who  will  follow 
the  project  to  completion  in  the  specific  area  of  re¬ 
sponsibility  must  be  designated  now  and  become  involved 
at  the  onset  of  the  project.  Please  advise  this  office 
by  December  1  should  you  care  to  suggest  alternate 
personnel  in  the  Engineering  Coordinator  category. 

•  Philadelphia  Mint  personnel  designated  on  the  Organi¬ 
zation  Plan  are  principally  Division  Managers  and  are 
established  as  primary  contacts  for  discussion  meetings 
to  be  held  in  that  field  office. 
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By  a  copy  of  this  letter  the  Superintendent  of  the  Philadelphia 
Mint  and  the  Officer  in  Charge  of  the  San  Francisco  Assay  Office  are 
advised  of  our  short-range  plans  for  the  New  Denver  Mint.  Further 
contacts  will  be  made  with  Mr.  Nicholas  G.  Theodore  and  may  be  made 
with  Mr.  John  F.  Brekle  by  Dr.  Goldman  and  Dr.  Frost  for  assistance 
in  planning  on  the  new  facility.  Your  usual  cooperation  is  sol¬ 
icited. 


Sincerely, 


Mary  Brooks 
Director  of  the  Mint 
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■tjov  areas  cad  vill  work  with  the  division  Ban»©sr  In  th*  firol 
loraulatton  of  criteria.  53*  or.-in«rln2  coardlLtora  ^ort  to 

I"!..  ^X^el.ccorai5:?;0;J  end  <3ovolop£2ent  of  final  criteria  by  the 
A*c.i*itect-&*\3ineer  will  be  under  the  snrveiilonce  of  this  group. 

'-ysneition  to  the  design  liaison  end  rcviev-coproval 
"i?ly  l/iZ>  thc  CR«i2eer  ccordir.ntorc  will  be  Designed 
X‘~'  ttl2  p°ec'c“i  will  have  primary  responsibility  in  his 
ocsiguea  rreo,  b«*t  vill  sec  ;re  approval  froo  opptronr^ote  division 
nenager  on  sighiflcoat  decisions.  *  -c~ca 


Ste ep?  eng issering  group  vill  move  into  the  construction, 

>"!TV+f.%JnC'CnlIntt°r>  fir:d  run“in  P-ase  end  hove  principal  racoon- 
sioili*^  in  raccecsiai  conclusion  or  the  project# 


Enclosure  (l) 


.ORGANIZATION  PLAN  FOR  ( i)  CRITERIA  DEVELOPMENT 


+  ONE  ELECTRICAL  ENGINEER 


Enclosure (D 
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